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The MODERN LIBRARY o/, 
CHEMICAL ENGINEERING 


So' rapid has been the devdopment of the technology of chemical 
processes during the past decade it is only natural that literature on the 
subject has failed to keep pace. 

Those in a position to write authoritative books have been too busy 
solving practical problems to chronicle their experiences for others, and 
.the feeling that chemical engineering data were still coming in at a rajad 
rate caused many to hesitate to publish data which might soon be rendered 
out of date by further advances in practice. 

During the past two years, however, it has become generally recognized 
that the best interests of the industry and the profession demand a litera- 
ture dealing with the fundamental processes of chemical engineering, not 
only as a basis for future progress but as ah economical factor in current 
operation, as wdl as for the instruction of the younger men entering the 
profession. 

Such a literature Germany has long had, and any American who has 
worked or studied in Germany knows what a great factor it has been 
in Germany’s chemical develoi»nent. It is not bdieved, however, that 
any good purppse could be served by a general translation of the German 
books, as much of the equipment discussed ther^ never has been and 
never will be used in this country. As a matter of fact, much of this 
German literature is now out of date, not only in this country but abroad, 
and in many instances our technical knowledge of chemical processes 
outstrips the world. 

In view of these conditions. The Chetpical Catalog Company has under- 
taken the work of interesting experts of indisputable standing in their 
several lines, in writing a series of technological works dealing with such 
fundamental processes in chemical engineering as Evaporation, Filtration, 
Distillation, Heat Transfer, Drying, Transportation of Liquids, Com- 
pression of Gases, Mechanical Handling of Materials, Grindii^f, Pul- 
verizing, etc. 

The scope of this Series naturally cannot be fixed at this time, but 

3 . ■ 
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books in this group, to be known as the “Modem Library of Chemical 
Engineering," will develop as chemical engineering knowledge develops. 
An effort will be made to drag forth facts and little tricks of the trade 
from their hiding places so that the current status of all the fundamental 
subdivisions of chemical engineering can be presented without reserve. 
Where this is not possible through the agency of a single author or group 
of authors, tfte co-operation of all the owners of facts will be sought to 
that end, and an editor or board of editors will be appointed to handle 
existing data with fairness to all. 

The Modern Library of Chemical Engineering series will be uniform 
in format and binding. Some of the subjects with their authors, in 
addition to this volume on “Industrial Filtration” by Arthur Wright, that 
have thus far been definitely decided upon are as follows : — 

Heat Transfer and Evaporation 
By W. L. Badger, 

Theory and Practice of Evaporation 
By A. L. Webre suid C. S. Robinson, 

Fractional Distillation 
By E. H. Leslie and-E. M. Baker. 

Announcements regarding the progress of the Modem Library of 
Chemical Engineering will be made from time to time, and of course more 
detailed information will be furnished at any time upon request. The 
publishers will welcome suggestions that will help improve the service 
these books on the technology of chemical processes are expected to 
mnder to chemical engineers, plant operatives, research men and students. 

The CHEMICAL CATALOG COMPANY, Inc. 



PREFACE 

In chemical engineering, the industrid practice of filtration occurs so 
frequently that it must be considered a distinct department, and the 
subject of a volume by itself in any series attempting to cover chemical 
engineering at all completely. 

This has been written as that volume in such a series, in an endeavor 
to make it a handbook useful to plant diemists and engineers, to superin- 
^ indents, foremen and operators. It may also act as a textbook for 
students and cadet engineers, comparing for them the various designs of 
filters. Lay language has been used so that plant managers and pur- 
chasing agents, reading it as laymen, may better understand how to select 
the special filter for their particular duty. 

This book sets on record some results of the author’s own twdve y^s’ 
filter experience, and there is therefore no bibliography to append. 

Every efiFort has been made to keep the book practical, so that even 
Part I, “Theory of Filtration,” is largdiy an accumulation of “tricks of 
the trade.” Some new ideas are presented so that there is novelty in 
the work, which otherwise is made up of an exposition of standard prac- 
tice. Such an idea, for instance, as the use of “muddied” wash-water 
ought alone to better many installations. Elimination of deep technical 
discussion has been premeditated in the bdief that special papers before 
societies, or even a separate work, is a better means of treating this phase, 
of filtration. 

A brief explanation of the general pbn of the book may be welcome 
here so that the reader can quiddy get a bird’s-eye view of the contents 
of the whole volume before entering ite details. 

To make the mass -of technical data easy to read and understand, out- 
line form is adhered to as far as pr«^cable throughout The Table 
of Contents gives at a glance the general arrangement of the entire subject 
matter, showing classification of subordinate material. Each diapter then 
follows definite outline form in turn, so that, in review, a summary and 
digest can be readily made. 

In Part I, “Theory of Filtration,” it is sho^ that as step follows step 
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in plant practice, ceitain laws of filtration become apparent. Af^licadon 
of these laws through certain mechanics, as set down in Part II, *‘Me- 
chanics of Filtration” leads to the development of better “Filter Practice” 
which is the subject of Part III and the theme of the whole book. Con- 
cisely, the book’s aim is to add a step to filter progress, and this is 
attempted in two ways : 

(1) primarily by emphasiz^ the importance of mastering the fundar 

mental laws underlying filtration and applying them in various 
ways. 

(2) by analysis of filter devdiopment through criticism of representa- 

tive types of machines as a key to future progress. 

For purposes of ready comparison, each filter description in turn is 
reduced to a similar outline showing its development, operation, and 
drawbadcs, and the advantages whidh explain its basis of application to 
certain work. Discussion of the drawbacks of each filter is included, not 
in the spirit of commercial criticism of patent features, but because it is 
plain that no one filter is applicable to all fields, and unless the limitations 
of each are understood, wrong selections may be made. In filters ap- 
plicable to the same field, it is only by impartially balancing the merits 
and defects of each that decision as to the particular machine best adapted 
for the particular duty can be determined. By knowing the weakness of 
each, better appreciation of the advantages is gained. 

Acknowledgment is made to the filteir manufacturers for help in fur- 
nishing data, cuts, etc., which made the assembling of this material easier 
for the writer and more valuable to the reader. 

Criticisms from filter manufacturers and filter purdiasers are invited 
in the hope that their suggestions can improve future editions of this 
book and further the cause of better filtration. 

Effort has been made here to hdp in the advance from rule of thumb 
methods, in the conviction that progress in Ihe art would have been faster 
if the fundamental laws of filtration had been more firmly impressed 
long ago. . This, then, is. first emphasized; and, secondly, stress is laid 
on the need for wider filter knowledge among operators. Advance must 
be made through an educational campaign, since filtration generally has 
remained a little appreciated art It is desirable that the young graduate 
engineer be acquainted with present-day filter practice, and it is still more 
desirable that practical plant men understand what can be achieved so 
that they will not too easily rest content with the operation of their own 
filters. 
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That they may find this profitable readingf, and from it gain an ap^ure- 
dadon of the art that will make them more critical of filters and filter 
operation, is the wish of the writer, 

ARTHUR WRIGHT, M.E. 
April, 1923. 
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In addition to the present volume on “Industrial Filtra- 
tion” by Arthur Wright, the following books are included 
in this Series : — 

Heat Transfer and Evaporation 
By W. L. Badger, 

Theory and Practice of Evaporation 
By A. L. Webre and C. S. Robinson, 

Fractional Distillation 
By E. H. Leslie and E. M. Baker. 

Other books to be included in the Series, which is briefly 
described in the preceding pages, will be announced from 
time to time. Among the subjects to be treated are Dry- 
ing, Transportation of Liquids, Mechanical Handling of 
Materials, Compression of Gases, Electric Heat (Its 
Application to Industrial Processes), Grinding and Pul- 
verizing. 
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FUNCTIONS OF INDUSTRIAL FILTERS. 


Filtration DeiBned. 

Filtration, i.e., “separation of solids in suspensions from a liquid 
vehicle,” has an important industrial function, for clarification plays a 
part in. tlie majority of chemical operations, and the uses to wliich filters 
can be applied are increasing at a high rate. 

To begin with, the difference must be defined here between industrial 
filters and other filters (such as : municipal water filters ; boiler feed-vi^ter 
filters ; filters for recovery of machine oil and the separation of water from 
gasoline; household drinlang water filters, etc.) for it is the industrial fitter 
only that is our particular subject. This is the filter that is used for 
chemical engineering. The chief difference between industrial and other 
filters is this : the industrial filter handles a large volume of solids in a 
relatively small volume of liquid, and is equipped to recover the solid and 
discliarge it in a semi-dry state. Other filters generally liandle lar^ 
volumes of liquid with small solid content, tliese solids being measured in 
grains per gallon as against the industrial’s pounds per gallon and tons 
per hour. The solids in these other filters are disposed of as mere muddy 
back-wash. 

The function of the industrial filter is to put laboratory precipitate- 
filtering into large-scale commercial practice. In the laboratory, precipitate 
are filtered through filter paper in funnels. In industry, the filtering is 
done by'^rious typ^.of machines which will be discussed later. In lab- 
oratory work, pure reagents are used and the precipitates to be filtered 
are formed according to chemical formulae.. In commercial practice, how- 
ever, the reagents, purchased, in bulk, are often far from pure and must 
themselves be clarified of extraneous matter before they can be used to 
throw down the precipitate whicdi is to be recovered as a commercial 
product. The industrial filter may thus play two parts in one pro(:ess. 

An idea of the extensive use of the .industrial filter may be realized 
by running over only a few of the industries in which the filter functions, 
as for instance : 

chemical and dye works, 

food product plants (i.e., com syrup, starch, cane and beet sugar 
manufacture, etc.), 
paper m^ufacture, 
pottery works, 
oil refineries, 

mining and metallu^cal mhls, 
muniapal sewage disposal plants, 
etc., etc. 

■It 
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There ar^ of course, obvious applications for industrial filters, but the 
advance i]^e in filter design and operation has opened up new uses 
such as: 

leaching solubles from pres, organic matter, etc., 

conditioning soUds to be dried, 

aggloiperating dusting tnaterials, 

and other work not essentially filtraticm in the sense of its popular definition 
as ^'separating solids from liquids.” 

Industrial filtration is “a lowly art,” for many years governed only by 
rule-of-ihumb methods. But, with the introduction of &e modem mter, 
we are b^inning to recognize that there are fundamental principles under- 
lying their best operation. Filtration is no longer summed up in the old 
ada^ "get a good hard cake,” but comprises, m addition to clarification 
of the Uquor, the complete washing of the soluble from the deposited 
soli^ ; the drying of the cake ; thorough discharge of the cake so that the 
filter medium is maintained in a free-filtering condition for recurring 
runs, and a consideration of pumps, filter cloths and other auxiliaries. 
It is only when these principles are understood and applied that the filter 
station reaches its true econoihy and efficiency. These underlying prin- 
ciples, therefore, will be discussed in detail under these separate headings : 

1. Clarification 

2. Cake Building 

3. Cake Washing 

4. Cake Drying 

5. Cake Discharge 

6. Filter Media 

7. Theory of Filter Application 

8. Auxihary Equipment. 

The dififerent makes of machines will be described fully and individ- 
ually under the heading "Mechanics of Filters” but it is well to have 
clearly defined at the beginning the general types of filters in order to 
avoid confusion ly references tWeto m earlier discussions. Filters may be 
divided into dasses as follows : 

1. Plate and Frame (or "ctember”) filter presses 

2. Leaf filters (both vacuum and pressure) 

3. Continuous filters (both rotary drum and rotary leaf) 

4- Special filters (bed filters, etc.) 

To illuslrate the diflferenoe between chamber and leaf filters, “suppose 
that we have to darify a muddy liquid with no other means than a bag, 
a piece of pipe and a string. We may then proceed, after inserting the 
pipe into the bag and fastening the bag to the pipe, in either of twq ways : 

(i). We may pour the muddy liquid into the bag, catch the mud 
inside the bag and the clarified liquid in a receptade bdow, 
or — m 
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(2). We may distend the bag witii any convenient means to 
prevent it from collapsing, sutnnerge the bag into the muddy 
liquid and draw the filtrate from the pipe. In this case tibe 
mud deposits on the outside of the haSg. 

The first case illustrates the principle of the chamber press, die chamber 
bein^ the bag. The second illustrates the principle of the leaf filter, the 
bag in this instance being the leaf. 

Plate and Frame Filter Presses. 

These consist of a series of endosed chambers into which the muddy 
liquid is pumped. The walls of these chambers are made of filter doth 
hung on solid corrugated plat^ and the liquid, filtering through this doth, 
is drained off while the solids are deposited inside the chambers. These 
chambers are made up of alternate cdoth-covered plates and spacers (or 
“frames”) clamped together. 


Leaf Filters. 

These consist of a series of non-coUapsible bags (called leaves) in-, 
serted in a tank which is open for vacuum leaf filtere and closed for 
pressure leaf filters. In vacuum leaf filters the liquid is sucked into the 
leaf ; in the pressure type it is forced into the leaf by pump pressure. 
In either case, the solids are deposited upon the outside of the leaf. 

A mark of distinctioh between leaf and chamber presses is their differ- 
ence in discharge. In chamber presses, the chambers are opened and the 
deposit, or cake, is removed by hand. In leaf filters a reverse current 
of steam or compressed air blows the cake loose from tte leaf automatically 
and hand labor is eliminated. Leaf filters may be discharged when the 
ralfo is of any thickness, but plate and frame presses are discharged only 
when each chamber is built up solid wiA cake. 

Continuous Filters. 

Continuous filters are developments of leaf filters and are of two types,^ 
— (i) drum, and (2) sectionat^ rotable leaf. 

Continuous Rotary Drum Filters. — rotating drum covered on its 
periphery with filter cloth is partly submerged in a tank of muddy liquor. 
The filter cloth is divided into paradldl sections. On each section a separate 
cjJke is f ormeci by separate vacuum pipes which draw off the filtrate while 
the drum revolves through the liquor. As the drum rotate, the cake is 
lifted from the tank and before it turns over to a point wh^e it would agmn 
enter the Hquor, the vacuum is shut off, section by section, allowing the 
cake to be removed from the drum and leaving the cloth dear for a new 
cake to be built upon it by return of vacuum. Tbs filter is therefore 
clarifymg the Uqmd by building up and dischargmg the cake in a con- 

*^^Con^uou 8 Rotary , Leaf Filters.— This type of filt^ cc^b of a 
series of drcular leaves rotat^g on a centrd shaft. Each leaf is divided 



Fia I. — A Most Popular Modem Filter 
Oliver Continuous Filter — Rotary Drum Type. 
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into perhaps 10 sectors and each sector acts as an individual leaf in itself, 
being- quipped with its own vacuum outlet at the center. As these leaves 
rotate in me tank they are partly submerged in a tank of muddy liquor 
and the cakes, formed by the vacuum, are deposited upon the face of the 
leaves. The cakes are discharged by reverse air current supplanting the 
vacuum ju?t prior to the point of submergence in the cycle. * 

The marked difference between rotary drum filters and rotary disk 
filters is ^ that the filter area in the first is distributed around the shaft 
on the ;^riphety of the drum, while in the other it is the surface of 
the disk on both sides of each leaf, at right angles tO' the shaft. The 
principle of operation and discharge is identical in both. 

Bed Filters. 

Bed filters are horizontal filtering surfaces consisting of crushed 
stone or gravel topped with sand or filter ‘cloths laid on false bottoms. 
These filters are argely confined to work with acids and are operated 
either by gravity or suction. Discharge is effected by removing a screen 
or other stripping niember which lifts the cake from the bed. 

T^ art of filtration is chiefly a summary of “tricks of the trade,” 
but industrial filtration is a branch of chemical engineering unique in 
the number and importance of small factors, or constants. This fact has 
beeu borne out many timw when failure to make a filter develop desired 
capacity has been changed to complete success by so small a factor as 
ten degrees difference in temperature, or 15 per cent added solids of 
suspension. Emphasis on this is made here as a caution against hoping 
that we may develop formulae of general value. Any formulae for 
practical use cannot be overladen with constants, and without these con- 
stants no, filtration formula is applicable, except in a few isolated cases. 
Obviously, such formulae are not worth the work necessary for their 
devdopment. ^ . 

Machines and methods herein described are those ^ developed in the 
United States, since our subject is American Industrial Filtration. 
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PART I. 

THEORY OF FILTRATION. 







Chapter 1. 

Clarification. 

In all chemical engineering there is probably no branch that combines 
so intimately the functions of the chemist and the ^^nginppr as does 
filtration. 

The quantities to be filtered in most cases are measured in tons, so 
that the engineer has much for his attention in respect to hanHIing these 
materials. The ^ter is the main unit in filtration practice, but tanVa 
equipped with agitators for mixing the material for the filter; pipe lines 
and pumps for introducing the mixed material into the filter; pumps for 
developing filtering force, whether it be pressure or vacuum; receivers 
for clarified material and its conduction to the next process, etc., are all 
strictly in the en^eer’s domain. 

Proper precipitation of the solids of suspension; control of the tem- 
perature at whidi the precipitation takes place ; specifying ^e density at 
which the material must be handled; prescribing the corrosive content 
and nature of the liquid, together with the allowable materials of con- 
struc^on and other similar points, are all distincdy in &e chendsl^s 
province. 

Of these two divisions, the part played by the chemist is the most 
important. It is for this reason that the following chapters on ^e 
Theory of Filtration appear before those on the Meduinics of Filtration, 
in order to give the control chemist a better insight into the. peculiarities 
of filtration so that he can handle his material most economically. 

By utilizing a combination of the various phases of filtration ^for 
example: combining uniform-cake-building wim displacement-washing; 
or, limited-cake-building with drying) filters are appUcable today where 
hitherto they could not be consiclered. In this it is seen how application 
of Ihe theory of filtration results in progress and development of its 
mechanical features. It is therefore hoped that better acquaintance with 
the Theory of Filtration will develop more field of applications for these 
machines. 

Definition. 

Clarity of filtrate is, in the vast majority of cases, the primary object 
of the iUter, but, as will be shown later, it is too often over-emphasi^. 
When absolute clarity is not required, a different attack than that which 
wiU be outlined here is often possible. 

The nmnber of cases where cai»llary attraction and adsorptive action 
• . ■ 21 
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are real factors in clarification are rdatively so few and far between 
that this general law can be defined : 

Clarity of filtration is due to 
superlative straining of the parr 
tides of suspension from the 
liquid in which they are suspended. 

This statement will doubtless call for criticism from some quarters, but 
it is held to be basic by reason of success obtain^ in bancUing a large 
number of problems completely ignoring capillary and adsorptive actions 
and concentrating solely on straining. 

Open Woven Fabrics. 

The choice of straining or filter mediums determines the nature of 
the straining or filtering. It is the popular belief that woven fabrics 
effect clarification by surface filtration, i.e., fiiat the solids are caught on 
the surface of the fabric and build up to form a cake. Such a b^ef is 
rational when comparing a woven fabric with a granular bed filter 
medium. It is obvious that any particle penetrating the surface of a 
sand bed has opportunity to be caught in the interior of the iMfd before 
issuing from the false bottom as a .cloudy filtrate. Both theories are, 
however, subject to liberal interpretation, for we have only to witness 
the nun^r of times the filter doth is dogged and not opened even 
though the surface be hand-deaned with vigorous scrubbing and the doth 
given reverse washings. Or, again, to watch the working of boiler feed- 
water filters wherein the initial flow is not dear and after running dear 
can be run for a period only before the filter must be deaned. 

The answers are obvious. In the former, solids penetrate the doth 
and are hdd firmly in the meshes of the dofl^ — surely not true surface 
filtration. In the second case, darification begins only when the retained 
solids form of tibemsdves a filter medium on the top of the sand bed. 
The reason that the rate of flow is approximatdy constant in sand filters 
is because the deposit on &e bed, as it builds up, has the effect of building 
up a resistance to the flow whidh increases the filter pressure. At some 
point this pressure builds up suffidently to force the deposit through the 
surface of the sand bed and to work into the interior. Manifestly, if the 
filter is run long enough, the solids will issue through with the filtrate. 
In point of fact, therefore, the initial filtration through fabrics approxi- 
mates filtration through-a-de^ and with sand beds true clarification 
commences with surface filtration. 

Until recently, the practice was to chooM a densdy woven filter doth 
so that none of the solids could pass through it. This disre^rded the 
prindple that the initial coating or fikn, not the fabric itself, is the true 
filter medium. 

With the above prindple in mind, we have ground for the contention 
that too many .industrud filters are still «]uipp^ with top dense a filter 
doth. Mechanical wear will often dictate Ihe choice of a heavy doth. 
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but this should not be the signal to use a dense cloth. It cannot be 
expected that with the use of open cloths the initial clarity will be satis- 
factoiy, but it will be found that there is no hardship in re^tering the 
first runnings. Usually the filtrate brightens up r^dily and the amount 
to be returned can be added to the feed of the filter or else run through 
a separate filter which is used as a ‘‘polisher.” Local conditions 
govern the best means of handling this doudy filtrate. It is not practical 
to equip filters with a more open doth or a thinner fabric and not provide 
for the handling of doudv filtrate. Absolute clari^ can »)metimes be 
obtained with such doths by working with a low initial pressure, as for 
instance, gravity feed. There are cases where this is good practice, but 
as a general rule it is precarious, for it is required only that an insuffi- 
dent deposit be made on the doth when the pressmre line is opened and 
the solids will be pushed throt^h into the filtrate. The basic idea is that 
clarification shall be effected by virtue of the deposit of the solids on the 
filter doth rather than that the doth shall be the teal medium. If this 
be carried out, it will be found that those partides that clog the dense 
doth pass through into the filtrate so that the op^ doth is maintained in 
a free filtering condition for recurring runs. This, of course, is obvious 
and need not be elaborated upon save to consider further the kind of 
doth to use. 

What is true about providing for doudy filtrate when using cotton 
filter (doths is even more important when using metallic cloths. These 
fabrics are designed as permanent mediums, and their initial cost is 
justified only by their long life. Consequently, how much more fatal it is 
to albw these dotl^ to dog upl UWs are the best judges of the 
ddays and trials when caustic, add, and heat treatments are resorted 
to in order to regain their porosity. So mucdi of this is needless if only 
provision be made to take care of doudy filtrate and m open wecsoe of 
Ufdfonn mesh "be used. 

Unsatisfactory Use of Double Plies. 

It must be borne in mind ttmt cotton is a cdlulose product and with 
very few exceptions swells when immersed in liquicls. Consequently, 
weaves that seem quite porous before wetting are quite dense afterward, 
and, laitriilar ly, looscly wovcn fabrics that often seem flim^ when cut 
upon the table will prove quite substantial in practice. Many investigators 
have been impress^ with the excellence of thin muslins, but have been 
deterred in thdr use by reason of their frailty. Such mediums are, 
inde^, very effident, for they effect the nearest approach to instant 
surface ^tration and, by reason of the thin yam from whicdi they are 
woven, do not dog up if Aeir surface be d«med, — ^for ffiey have not 
enoimh thicikness to hold solids. 

The writer has seen installations of thin doths strengthened by using 
two layers. This is usually a poor expedient, for the idea that the inner 
doth hBLtks up any rent or tear in the outer doth is not well founded. 
To obtain this result, the two layers should be made integral one with 
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the other by dose lateral stitching or by spot pinning, etc. Then the 
possibility of a wrinkle occurring in the inner doth at a point where the 
outer cloth is torn, is decreased, but this procedure has the same effect as 
the use of heavy doth to begin with, and there is certainly no advantage 
in the scheme worth the effort. To prove the futility of double thickness 
of thin muslin, one has but to inspect a filter so equipped that has been 
in operation a few days and note the accumulation of cake that occurs 
at the bottom of the leaves or plates. This increases with every run and 
is accounted for by the fact that the outer doths are ripped or have 
“pin” holes, so tliat the under doth must do the filtering at such points. 
More cake builds up than can dear through the hole when the filter is 
discharged, and this excess works down to the low point of the leaves. 

Satisfactory Fabric Reinforcement 

The idea of reinfordng the muslin, to strengthen it, is good, but the 
under doth must be of an excessively open weave such as a “hose duck,” 
burlap, cocoa matting, or the like. Then, any solids penetrating the 
muslin will issue from the leaves as cloudy filtrate. It is amazing to 
see the extent to which muslin can be tom and still give good service 
under such conditions. The length of life of muslin is then made 
positivdy practical even when using those machines that require the 
doths to be sewn to the leaf. Diverse opinions have been rendered on 
this subject, but the writer was much impressed with the working of a 
battery of Sweetland filters having an aggregate filter area of over 7,poo 
sq. ft., where, after a thorough investigation was made of this point by 
several months’ experimentation, muslin backed Ujp by burlap was used. 
The life of this muslin was doubled, the output mcreased and material 
economies were effected. 

Importance of Agitation of Liquor in the Filter. 

Use of open weaves is less necessary in filtering crystalline solids be- 
cause these partides are large, and, as there are no fine particles to be 
caught in the meshes, a dense doth used for crystals can easily be kept in 
a free filtering condition. This holds true except when such liquors 
also contain fuie impurities in suspension, the nature of which is not 
crystalline. In such cases the above is of positive importance. 

A case occurred in a plant where caldum sulphate was thrown down 
from an add liquor, but a considerable percentage of flocculent predpi- 
tates were present as well. The superintendent and chemist were advised 
of the advantage of using open cloths, and ^_ed them. They reported 
utter failure : the clarity never did become brilliant. One glance at their 
dies, as discharged from the filter, told the whole story. As every 
filter manufacturer warns against the formation of tapering cakes, they 
were informed on tlus pomt. Th^ were not troubled with poor washing ; 
had no difficulty in discharging; and the leaves were not wai^d exces- 
sively. But,— they were not equipped for thorough agitation of the 
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liquor in the filter. Gmsequently, the heavy solids sank to the bottom 
and, with their open cloths, the upper part of the leaves received only the 
lighter solids winch were fine enough to penetrate the filter cloth without 
coating the surface with a substantm deposit The solution of the problem 
lay in maintaining a steady agitation of the liquor in the filter to prevent 
settling of the heavier solids and thus assure uniform cake thickness. 
This resulted in clarity of filtrate. This instance shows the relation of 
agitation to clarity and also illustrates what small factors can often be 
the deciding point between success and failure in the art of filtration. 

Filter-Aids. 

It has been explained that initial coating or film of the deposited solid, 
not the fabric itsdf, is the true filter medium. To aid in this coating, 
some additional coating material is often added to the liquor, the material 
being termed “filter-aid.” A filter-aid, whether it be waste industrial 
matter Tsuch as sawdust flour; calcium sulphate; calcium carbonate; pul- 
verized bone'black) or some specific filter-aid product on the market such 
as “filter-cel,” must have three main properties: (i) its specific gravity 
must be such that when mixed in water, or in the liquid being filtered, 
it will stay in suspension without settling or floating; (2) it must be of a 
free filtering character; and (3) its chemical composition must be inert 
or harmless to the liquid. Filter-acids as clariHccUum agents will be dis- 
cussed here, and their use in increasing capacity, facilitating discharge, 
etc., will be tdren up later. 

Pre-Coating Hie Cloths. 

The fundamental use of a filter-aid as a clarificatipn agent is in pro- 
ducing an auxiliary filter medium upon the filter cloth by means of * pre- 
coating.” Pre-coating is the term used to define the initial filtration of 
a filter-aid before opening the main liquor line. This filtration is gen- 
erally only for a minute or so, and it is sufficient when the effluent 
issuing from the filter is brilliant. Too. often, the impression seems to 
be that this coating must be of some sensible thickness, — in. or %e in., 
— ^where, in fact, a mere film is sufficient. On raw sugar liquors it is 
practical to pre-coat the cloths, using i lb. of “filter-cel” per 100 sq. ft. of 
filter surface, and on examination of a filter leaf aft^ coating it will 
seem to be without any deposit, but the clarity of the filtrate will be 
found to be brilliant when ffitering the sugar liquor, and a white surface 
will be noted on the inner face of the cake when discharged. This is 
probably the minimum amount to use and safer results are obtained 
by doubling this amount, but even this will give a coating difficult to 
measure and no liquors have been encountered to date that will not give 
a brilliant filtrate through it. Obviously, more than this is an extravagant 
use of the material and unnecessarily increases the initial resistance of 
the medium. Pre-coating is ail automatic operation in the sense that the 
uhiformity of the coatiig takes care of it^f and the time -required is 
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seldom more tlian a small fraction safely put at 10 per cent of the total 
cycle. Therefore, a filter with anytliing over 1 1 per cent excess capacity 
is sufficiently large to meet production. This amount, however, may be 
called tlie maximum, for tlie time required depends on the method used 
for pre-coating. 

Methods of Pre-Coating. 

The vehicle to use for this pre-coating is a matter for local decision; 
but tliere are three methods in practical use giving eminent -satisfaction. 

(1) A slurry is made up of filter-aid and water (or, when handling 
varnishes, etc., some solvent), and this is filtered in the usual manner, 
shutting off when the filtrate is brilliant. In most machines the amount 
of unfiltered slurry demands its withdrawal from the filter before admit- 
ting the sludge. Best practice, tlierefore, is to locate the slurry mixing- 
tardc below tlie filter so tliat the excess unfiltered in the machine may be 
drained back, using the minimum air pressure to. hold the coating on the 
cloths. 

(2) To obviate this draining back, some plants use the second method, 
where clarified effluent is used instead of water or the solvent and suffi- 
cient filter-aid is added to insure a pre-coat when the following operation 
is carried out: the pre-coating liquor is admitted to the filter until full, 
when the regular liquor is fed to the machine. The lay-out for .this 
method is usually to locate the pre-coating tank above the filter so that 
no pump is necessary to feed the pre-coating slurry to the filter, gravity- 
feed, with large pipe lines being sufficient. In this case the excess slurry 
is not wiffidrawn, but filters tl^ough the machine more quickly than th^ 
timp required to drain the excess and refill tlie filter. This is probably the 
most fool-proof method of pre-coating. The deposit is a clean coating 
of the filter-aid, and there is required no such nicety of control ift main- 
taining positive pressure within the filter as in the case of the first method, 
and, further, the drainage members and outlets of the filter are not filled 
with a water liquor but with a high strength filtrate. The one canal for 
ffie return of doudy filtrate (which must be provided even if pre-coating 
were not used) t^es care of the first filtrate. 

(3) The third method is that used extensively in sugar refineries of 
the United States and Canada, and is considered by many as the most 
practical. Here the solids of suspension in the liquors to be clarified 
are present in relatively low percentages and it is found quite practical 
simply to add suffident filter-aid to the unfiltered materid so that the 
volume of the filter-aid far exceeds the original solids. This liquor may 
then be fed as in the second method. The coating will be found to be 
such a dose approximation to straight filter-aid that the practical results 
are the same. Theoretically there is much to commend this system, but 
the human element in its control is its weakness, for too often an operator, 
falling behind in his schedule, will prolong the time of pre-coatmg and 
thereby increase his output of dear filtrate at the expense of excess use 
of filter-aid. Wherever the quantity of filter-aid used is an item of 
operating expense, the second method of pre-coating proves to be the 


28 


INDUSTRIAL FILTRATION 


most economical, for there the operator has no incentive to prolong the 
pre-coat^ c^cle and obtain a filtrate which he has previously clarified. 

Modifications in these methods of pre-coating are found in special 
instances. An example is seen in the h^dling of cachazza, or the settled 
solids in raw cane sugar manufacture, where the semi-clear supernatant 
liquor from Ihe settling tanks is a practical vehicle for the filter-aid in 
the pre-coating operation. Some chemical plants use the wash filtrate 
for this purpose, and when the quantity of wash-water is small, permit 
its entire evaporation. This is good practice, especially when the strong 
liquor is a viscous material. n 

Considerable educational work was necessary at first to popularize 
the use of pre-coating, but industrial plants now generally accept the 
principle as a part of their routine. It is now held that the scheme is 
applicable even to municipal work with sand filters, as tlie following 
experiment would seem to indicate. 

During tlie war, when sulphuric add was at a premium, a celluloid 
works contracted for a quantity of 98% sulphuric adi This had 
to be crystal dear, and in the mixing of oleum and 66® Baum6.add to get 
this strength, fine colloidal lead and iron sulphate precipitated. It required 
an average of thirty days for a batch to settle so that a dear supernatant 
liquid could be drawn pff. This delay of course increased the cost, and 
efforts were made to filter the liquid. The filter medium practicd for 
add of such strength was limited practically to silica as sand, “filtros,” 
carborundum, alundum, etc. It was hoped that one of these materials 
could be made dense enough to clarify the colloids from the add ahd not 
dog up after a couple of runs. Tlie manufacturers of these media 
worked hard to meet the requirements, but without success. Pr&=coating 
was suggested and a sample of add secured for a laboratory test. It was 
planned to run this on a Buchner funnel using, an alundum plate as the 
medium. The right size plate was not at hand so a sand filter was 
approximated by filling tlie bottom of the Buchner with gravel and then' 
covering with ordinary beach sand. A mixture of dear 66" add and 
caldned filter-cel was poured bn tlie sand and a small suction filtefed off 
the add. Tlie filter-cel most effectivdy clarified the 98% add then poured 
on Ihe bed. The thing of most interest was that the filtration was a 
dose approximation to true surface filtration, for the shid bed, after the 
coating was removed, was to all appearances as clean as when laid in the 
filter. This is significant, for in sand filters true clarification starts when 
a deposit coats the surface of the bed. Hastening this coating is a move 
toward progress in sand filtration. 

Pre-coating has already increased the fields of applicaition to indude 
those liquors hitherto thought inapplicable, and has played a big part in 
advandng the use of o^_ filter doths. With the prindple of pre-coating 
defined and endorsed, it is a matter of local consideration and resear^ 
to determine the best material to 1» used. Standard filter-aids (such as 
filter-cd) are almost universal media,, tmt often a better medium cap be 
obtained free from the. properly of imparting taste to food-product 
Hquors, or free from sliming up (as silicates' in handling caustics); Wood 
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pulp is a substitute .in the first case, and. waste calcium’ -sulphate ■'irohi 
phosphoric, tartaric acid, or similar manufacture answers "Well ini the 
second case. 

Colloidal Clarification. 

The most interesting of the more difficult clarification problems is 
the filtering of colloidal solids of suspension. Filter men use the term 
“colloid” very comprehensively and often extravagantly, to make it in- 
clude solids whose size and behavior are not those of true colloids, but 
whose filtering characteristics are. From a filtering standpoint, any 
solid so fine, or any fiocculent precipitate so weak in structure as to make 
true clarity difficult to obtain (or, when obtained, difficult to maintain 
economically its rate of fiow), is put in the colloid class. Examples are, 
roughly: cane sugar liquors as found in plantation and refinery practice; 
raw sewage; soaps in the neutralization of free fatty adds in vegetable 
oils; and aluminum hydrates predpitated from die introduction of alum 
as in munidpal water clarification. 

Obviously, the prime difficulty in colloidal clarification rises from the 
delayed arching effect of the fine solids in deposit, and their easy break- 
down under pressure. Any filter fabric must be perfectly and tightly 
woven to obtain clear filtrate from these materials. But we have previ- 
ously pointed out that use of tightly woven fabrics is objectionable prac- 
tice, not to be resorted to when it is possible to handle the filtrate through 
open weaves. Then, how can open media be used for colloids? The 
answer is : By the addition of filter-aid. 

In most industrial liquors containing colloidal suspensions, the filtrate 
is of far greater value than the solids. When the solids have by-product 
value, there is enough gained to warrant the recovery of the solids to be 
considered as a separate problem apart from the work of filtering the 
liquors. An example of this is seen in v^table oil refining. In this, 
the neutralized free fatty adds were formerly recovered as soap stocks 
by the process of sedimentation. They are now recovered more advan- 
tageously by the Baskerville Pro(^ through fUtroHon. In this process, 
cotton linters are added to facilitate filtration of the neutralized adds, 
and the recovered solids, spoiled by the linters for use as soap stocks, are 
recovered as baser material. These filtered solids are ffien fedcen and the 
free fatty adds reformed b^ addulation which makes the recovery of 
the grease a simple process, since tl^ grease floats on top of the addulating 
liquor making it easily recoverable by skimming or by high speed centri- 
fuges of the cream-separator type. Thus, the soap stock is finally 
recovered. This process clarifies bv filtration instead of by the old 
method of sedimentation and has these advantages’: if saves time, as 
sedimentation is slow ; it assures positive clarification in place of uncertain 
clarity, it leaves less of the valuable refined oil behind in the waste 
product, and it requires far less tenkage. Plainly, then, filtering here is 
a better method than sedimentation. The secret of filter success in this 
process lies in the addition, of the cotton linters, which is, in effect, the 
addition of filter-aid. 
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Formerly, filter paper and paper pulp filters (the first consisting of 
sheets laid upon filter doth in plate and frame presses; the second l^ng 
made of drcular blocks "with internal drainage) were used because these 
media were denser than any doth and so insured complete clarification. 
Th^e^ \TOre particularly used in breweries, in gum and varnish works, 
fruit juice plants, etc., because here the solids are so fine that they pass 
through doth. Today, pre-coating the doth with paper pulp or other 
filter-aid accomplishes the same end and does away with their use. This 
marks an advance in simplidty and economy of filter operation, for the 
use of filter paper and pulp blocks was difficult indeed. The sheets of 
paper had to be laid with extreme care to get them smoothly adjusted 
without tearing. The paper pulp blocks had to be washed after each 
run and then compressed back into shape under hydraulic presses. To- 
day, the filter-aid is simply added to the liquor and filtered, forming its 
own filter medium. 

To sum up: Qarifiication is the department of industrial filtration 
which meets the popular definition of filtration , — the separatiofi of saUds 
from liquids. 


Chapter 11. 

Cake Building. 

In industruil filtration, the point of Uvdiest interest to the plant 
superintendent is the capacity of his filters. 

(^padty is t^ amount of cake ^scharged or amount of filtrate 
obtained. It is directly proportional to the time required for the whole 
cycle of operation induding cake forming, cake washing, cake drying 
and discharging, but it is primarily based upon &e Rate of Flow. The 
term "Rate of Flow” covers not only the flow obtained per unit pf fimp 
(as, for instance, the gaJlons per sq. ft. per minute), hit, what is the 
same thing, on a larger scale, the totd flow per (ycJe. 

Many ingenious efforts to increase capadly have been made which 
have failed because of incomplete comprehension of the prindples that 
underlie cake-building. The importance of understanc^g these prin- 
dples is strikingly shown in the experience of one superintendent who 
was not getting suffident output from his three filters and was planning 
to install a fourth madiine. By modifying his method of operation, 
however, two of his filters were made to ddiver the quantity he expected 
of four, saving this extra installation altogether, and, moreover, leaving 
his third mad^e for extra output 

The factors whidi underlie cake-building and govern capadty may 
be outlined thus: 

(i) cake density 

i ^a^ initial pressure 

(b) concentration of solids 
2^ steady, increasing pressure 

3 ) cntical pressure . 

4) economical limit 

51 homogeneity of feed 

61 temperature, viscosity and density of feed 

7) flocculation 

S) filter-aids 

9) maintenance of doth porosity 
(10) desigp of drainage member 

I. Cake Density. 

The Rate of Flow is proportional to the porosity of the medium for 
the passage of the filtrate. Anything that t^s to reduce the cmenings 
tends to reduce the rate of flow. The depositing cake does this auto- 
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matically, and our consideration must center on those ^ents which un- 
duly hasten this decrease in flow, i.e., (a) too high initial jyressure, and • 
(b) insuflicient concentration of solids in the feed. 

a. High Initial Pressure. — As a particle is deposited on the filter 
medium, liquid has passed through the medium. The solid particle has 
come to rest, the liquid maintains its motion, although possibly at a slower 
gdt. Tlie solid, prior to its deposit, was in motion, being carried by the 
liquid as its vehicle. Therefore, having been in motion and then coming: 
to rest, it has an impact force and a compacting action upon the deposit 
already formed, or, if it is the initial flow, a forcing action trying to 
penetrate the pores of the filter cloth itself. By the law of mechanics 
for momentum, this force is in proportion to the mass weight of the 
particle (includin|r its entrained liquid) and to the velocity of move- 
ment. The veloaty is the factor for our consideration. The velocity 
is proportional to the pressure, according to the familiar law of hydrau- 
lics. Any filter, when first starting up, has its maximum velocity of 
flow, the decrease from which varies with the material in hand. In some 
cases this is gradual, in others the decrease in velocity is rapid. Rapid 
decrease defeats high production. The momentum of the first coating- 
solids is of prime importance. This rapid decrease is nothing more than 
the creation of high resistance to the continued flow, and a tightly packed 
cake is always more resistant than one loosely packed. Here, then, we 
see the importance of cake density. Decreasing the initial flow and 
consequently the velocity of the particles prior to their deposit, is the 
answer here. This is accomplish^ by low initial pressure. Tbds sub- 
stantiates the old adage: “Start the press with a low pressure.” It must 
be pointed out that while this rule does not apply to free-filtering liquors 
(such as caustic soda carrying calcium carbonate in suspension, or 
calcium sulphate in phosphoric add, etc.), it is vital in handling average 
liquors. 

b. Concentration of Solids. — Cake density also depends upon con- 
(^tration of solids in the liquor. If the liquor is high in solids, the cake 
deposited is more porous than a cake formed from a thinly concentrated 
liquor. This is because the rate of flow of thin, liquor is greater and 
deposits the solids with more velodty, producing a denser cake. A tightly 
packed cake, as we have seen, is plainly more resistant than one loosely 
packed. The liquor should, therefore, be concentrated as much as possi- 
ble in order to form a loose, porous cake which prolongs the period of 
good flow. 

Decantation prior to filtration, to concentrate the solids, increases 
the capacity of &e filter. This is universally true in r^rd to capaci^ 
of cake discharged, and there are instances where the rate of flow is 
also increased. Rate of flow is increased because the cake deposited 
from concentrated liquor is more porous, and thus allows freer passage 
for the Uquid. There are a great many installations of Dorr Thickeners 
feeding t^ underflow discharge to continuous filters where continuous 
filters could not have been used on the original unthidcened slurry. The 
reason for this is that the accumulation of solids enables a cake that can 
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be discharged to be built on the filter whereas from a thin liquor so thin a 
cake is formed that dischatg;e is impractical. 

There are numerous cases where this procedure is especially econom- 
ical and advantageous, but in the main it is confined to those materials 
that settle readily with a satisfactorily dear supernatant liquor. If, 
however, the supernatant Hquor needs further clarification, then this pro- 


Courtety Tht Dorr Company 

Rg. 3.— Widdy Used Modem Clarifier. 

Dorr Thickenei^^ontinuotis Settling Type. 

cedure is really "two bites at a cheny** and has no advantage for clari- 
fication of such decanted , liquor, with its fine partides, is more difficult 
ttinn filtering the original liquor, especially if the solids are waste products 
so that filter-aid may be added to the concentrate without chemically 
affecting the filtrate. 

2. Steady, Increasing Pressure. 

To increase capadty, ^ attack most often pursued is to increase the 
fil te rin g pressure. This is logical, for the filter medium and the cake 
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can be considered multiple orifices, so that the law applies that: “the 
flow of liquid through an orifice is proportional to the pressure.” It is 
becoming better recognized that a constant, or steady pressure is the most 
desirable for obtaining best rate of flow. Fluctuations in pressure pro- 
duce an effect similar to that of tamping wet ground. The caSkes are made 
denser and more resistant by this action. If efforts are made to form 
porous^ cakes at the start of . operation, similar efforts must be made to 
maintain this porosity. One of the agents best calculated to defeat this 
endeavor is the hammer-like action of pulsating pumps. For this reason, 
slide valve and plunger type pumps are never supplied as new equipment, 
being supplanted by even-pressure machines. Fluctuating pressure pro- 
duces irregular flow for the resistance produced by the ragh pressure is 
too^ great for tlie lower pressure to force the liquid through rapidly. 
This point is one of the favorable factors in the use of montejus and 
pneumatic eggs, gravity feed and vacuum receivers, etc. 

Use of centrifugal pumps automatically insures low initial pressure, 
steady, and increasing pressure. Centrifugal pumps with rotors easily 
accessible and with sufficient clearance to allow the pumping of gfritty 
and coarse materials are admirable in that the amount of pressure is in 
reverse proportion to the amount of filtrate flowing. 

Increased pressure is identical with increased suction when operating 
vacuum filters. There have been misconceptions on the difference of 
pressure and vacuum filtration. Much discussion has arisen over the 
merit of “pushing^’ the liquid through the filter, as in pressure type 
machines, and "drawing** it through with vacuum filters. The action 
here is- not analogous to the famili^ law of mechanics that a cane can be 
drawn along a pavement more easily than it can be pushed along. The 
action in pressure and suction filters is identical: the filtrate is pushed 
through in both instances, the pump being the agent in one case, and 
atmospheric pressure the agent in the other. In other words, the filter- 
ing force in either case is the difference of pressure on the two sides 
of the medium, in the one case it being the pressure due to a pump or 
head greater then atmospheric pressure; in the other, that of the 
atmosphere compared to a pressure lower than atmospheric. In conse- 
quence, laws pertaining to pressure filtration apply also to vacuum filters. 
What is of advantage in vacuum filtration is its evenness and ease of con- 
trol. The only fundamental difference in vacuum and pressure filtra-. 
tion is that the former is limited to atmosj^eric pressure as tiie maximum, 
while the limit of the latter is only tlie strength of the materials of con- 
struction. The range of difference in pressure is limited to 14.7 lb. per 
sq. in. as tihe theoretical maximum wiA the vacuum type. 

3. Critical Pressture. 

That an increase of pressure increases the quantity of filtrate is not 
universally true. It is practical with almost theoretical accuracyr when 
soUds of a Crystalline or granular texture. It is true to a 
^r fflin extent with every material, but with some only through a small 
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range of pressure. Those with tl^ smallest limits are flbcculent precipi- 
tates with which a few feet increased head of gravity feed is all that 
will increase the flow before a contrary result is obtained. 

The reason that, in practice, the law of increased pressure does not 
always increase the flow, is found in die fact that in filtration the orifice 
(i.e., cake porosity) becomes a variable under pressure. For every 
material there is a pressure above which an increased flow is not obtained, 
but a decreased flow is had instead. This is known in filtration parlance 
as the critical pressure for that material. 

Confusion sometimes occurs on this point, for an operator will, after 
filtering at a given pressure, jump his pressure up and point to the larger 
stream issuing from the filtrate outlet. Unfortunatdy for him, the flow 
does not last long. It is occasioned by the fact that the increased^ force 
compacts the cakes on the leaves and forces the entrained liquid out 
through the filter cloth. After this momentary rush, however, the rate 
is lower. 

It is difficult to estimate the critical pressure for the various ma- 
terials handled in industrial filtration, or even for one material. What 
is a low pressure for one, may be a maximum pressure for another. 
Determining correct pressure for die material in hand leads to the ques- 
tions, *‘'WTiy are not the same pressures uniformly applicable to any ma- 
terial?” and, “Is there a critiral pressure above wWch ^rm instead of 
good results?” Experience answers this last with a positive “yes,” and 
if we might mount the scale high enough we could include in this even 
hard crystalline solids which are so freely filtered. The theory of an 
increased pressure,^ — ^based on the law for flow of liquid through orifices, 

^holds true only so long as the pressure employed does not change the 

form of the particles deposited. If we filter a wax as the solid of 
suspension, it is apparent that we can put sufficient pressure upon the 
deposited wax to cement the particles to form a homogeneous mass that 
would be impenetrable. When we handle gelatinous flocculent precipi- 
tates like edaum phosphate, iron hydrate, etc., we closely emulate the wax 
condition if we go beyond the critical pressure for these materials. 
Unfortunately, it is impossible to tabulate the limit^ pressures critical 
for any material by reason of the variation of filtering characteristics of 
the material when precipitated under varying conditions; when suspended 
ill different liquids; when handled under varying temperatures, densities 
of liquids, concentration of solids, etc. Therefore, each installation must 
determine for itself the critical pressure and by no other means than 
by empirical tests of actual operations. It is not difficult to ascertain the 
critical pressure in any plant if experimental runs at ffiffer^t prwsures 
be made vrith periodic readings of the filtrate flow taken whfle ^ offier 
factors that affect the rate of flow be maintained constant. With these 
readings, it is simple arithmetic to figure the rate of flow per umt arra 
for the successive periods at which the re^ngs Mnre toen. A graph 
can thpfi be plotted, the abscissae being the time of filtration and the ordi- 
nates the rate of flow. It is interesting to find how completely expen- 
mental observation is corroborated by such a plot 
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If a low pressure is advisable in forming the first deposit in order 
to obtain a loose, j^rous cake, and if a limiting pressure is necessary 
in order to maintain this cake formation, we have some appreciation 
of the importance of the pressure employed. Save where the critical 
pressure is measured in feet of head rather than in pounds per square 
inch, the mechanics of the feecting device to the filter is ^tremely simple. 
A centrifugpEil pump with throw equal to the average output of the filter 
automatically regulates the pressure, since it cannot develop beyond a 
certain maximum. In filling Sweetland and other pressure leaf filters, 
this size pump will be too small, but the work can be done best by 
gravity feed through la,rger pipe lines. No objection should be encoun- 
tered on the score that tins means elevating the supply to a rieedless level, 
for this filling supply tank can be charged by the by-pass line when the 
safely valve throws. The use of the safety-'v^ve on filters fed by antri- 
fugal pumps is a new and recent procedure, although its function is 
purely that of preventing churning action of the impdler on the liquor 
when the flow falls below the throw of the pump. Naturally, the safely 
valve is set at a pressure less than the maximum head of the pump. This 
feed tank must be provided with an overflow dropping bacik into the 
main supply tank so as to prevent flooding the filling tank. 

When liandling materials of low critical pressure, vacuum or gravity 
fed filters are rightfully popular. It is a simple matter to control the 
vacuum pressure to 5 inches of mercury, which is, so far as the filtering 
force is concerned, the approximate equivalent of 5 feet gravity . head. 
A gravity feed tank, when operating pressui^filters, can be placed at 
any height above the filter and consequently low pressure control on this 
type of filter is a simple matter. If a plant layout is made from experi- 
mental data it must not be forgotten that valves, elbows and fittings set up 
frictional resistance, decreasing the actual head on the filter medium 
and the measured height of the mean level of the liquor in the tank above 
the center of the filter must be in excess to the extent of this resistance, 
measured in feet. Gravity feed tanks will always be found a far better 
feeding arrangement than throttling discharge from pumps, using slow- 
speed centrifugal pumps, injectors, etc. In a layout it will often be 
necessary to elevate the liquor to be filter^ into the gravity feed, and in 
this case a pump of .approxiniate, but with slight excess capacity, con- 
tinuously delivers into the gravity tank, with an overflow back to the 
source of supply. 

4. Economical Limit. 


In practically all phases of filtration discussion the. rate of How is 
svnon^us with cake building. It is apparent that if a dry, hard c^e 
is desired from a plate and frame filter press, the f^es should 1 m de- 
siened so that the cakes on the two sides of each frame shdl jom to- 
ge^r before the late of flow has fallen off too greatly. If tte time re- 
ouired to build the frame soUdly full is too prolonged, the cycle is bound 
to be uneconomical. This is best shown by a graphical analysis of rates 

of flow. 
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CAKE BUILDING 

Representative curves are shown in Fig. 4*^ A-B is that of a liquor 
containing crystalline solids, or materials of similar texture, which are 
free filtering products. This is practically a straight line slowly break- 
ing into a hyperbola, and the interpretation is that the rate of flow^ falls 
off at equal increments, each increase in tliickness of cake causing a 
corresponding increase in the resistance to the flow. The statement that 
“it is a straight line” is approximate and true only when applied to the 
usual working limi ts. The line eventually bends and resolves itself , into a 
hyperbola, slowly approaching, but never reaching, zero-. This curve 
represents that of the easiest filtered materials. The curve CD is typical 
of the vast majority of difficult materials handled. The initial flow is 



Era 4.— Rate of Flow Curve. 

A B represents the fall in the flow of a relatively free filtering material. It 
approximates a straight line. 

C D depicts the reduction in flow of a gelatinous or difficultly filtered material. 
The curve approaches a hyperbola. 

£ F marlra the improvement in the material C D after modifying operating 
conditions. 

high, with a rapid fall until a low rate is obtained, decrease in which is 
sn^l. The go^ of every filter experimenter is to change the form of 
this gi^h ai^ make it approadi AB. EF vrill represent the fruit of 
such efimrts and, in lay language, means that by a modification of the 
material as precipitated, or by modifying the method of handling the 
material, it is cha^d to a more easily filtered liquor. 

A further study of the curve CD shows us tmt if it were possible to 
work this material only for the -time represented by OX we would be 
working at the economical part of its filtration. Such a scheme nieans, 
however, short filtering periods, and is feasible only in those types of 
filters wherein automatic discharge and continuous operation are had. 
Here we find the fundamental pnndple of continuous vacuum filtration, 
and while possibly in a sense this is not ways and means of bettering the 
rate of flow, it is basic in that maximum, capacity is obtained, not by a 
modification of ffie filtering characteristics of the material being handled, 
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but bj ft maphmilrMl dfffloe to mast tbs coodltlani of As initerlil b." 
TUi hu ita imMrtaiioB irben matorkb ■» not mblect to laupenton 
dr donahy wbnoa and It b reqdrad 01^ tliftt tfao dqnolt of too aoUdi 
■ban faftTO ft ■jMTht" f^^rr»am md bo offldentlj dbcniiged. It b trae 
moet ippUcBtlciift of cDOtfamoaB fftcnnm filton ftto on luftterbb of ft frao< 
flltarloff dniTncter, but tfao bub Idea b u ocpltfawd, u ef crtlirlru 

Tba total 6ow curv e b often need and fiw it otndty b tetd dl- 
lecdj. Ib airvfttnn b not u ehai^ aa in tba rate of now curves and b, 
oonaaqnaiiti^, not quite u Inf on n all vo aa tba btter, The curve b the 
afanpk plot cd time of fillsfbiA u abaebue and total flow at time of naA* 
big u oidlbftta n ahown In 1^. 5. 

Too kmg ft Altering period la cnmnlaHvc b Ita evil effect!. Waafalog 
b dower, cake bardnoa leu^ and tbe chance of a dean cluvage of tbe 



Va Sr~Teta,l Blow Com. 

'Tfai qoldc ii» of tfab emv iwileMt— tlut tin lUtrftUon b npU it tbe itirt of 
tbe cgdo end m tba cone flutta oot flat tbe flow fati.deownd. 

cake from tbe Alter doth Jenaidbed. Tfab fub of an nneconomlcal 
^efa doe to the width of tbe munea In plate and fiame preaaa being too 
luge b endrelr too prevalent and b doe to Inadeqaate deterrafnatlon of 
the flUeriog aKraderlatlGi of the matsTbl belqg budled. One ad- 
vantage In im type fltten b that It b not neceenry to continue flltradon 
nntll a bant cake u obtained. Thb mnanft, then, that flhratlon qui be db* 
contfamod at usj thne w ith o ut jeopaidbfaag the dtyneaa of the cake. It 
la In tbau fllten that the op erato r b afforded tw nnet opportimhr to 
effect beat rouilli u reqtfdi nufanom cqndty. The point to be kept 
In mind b tfaat the rate u flow b conetantty decreaelng aiid when woridng 
at the hnr point of the curve the outflow b not mnanmentmte with the 
time required. There b a motheoatlcftl meftna of determining the 
wwinmlraT l en g th of wUdi ghai eonalderfttkii to t^ waafafatt dir- 
Infi and dladaughw perloda, but It b wdl to hove aJao In m&l the 
geooal chaiader 01 tba rate of flow cnrreL 

' One of die moat flhnninathig gmha arbfaig fiem modem flltradon 
i dareiopm an ti b that known u me ^'eoononpQr cone." (See Fig. 6.) 




CAKB BmLDIHG ^9 

Eogfaiecii win be itnidc with the sIinllirltT of tililf wltfi tbit of the 
oon^entiooil "danctexiitle curve*' of oentiirn^ pump#. Hie point of 
fleicnre b In both cmci tbe conmmitcal Umlt in the nltntlon curves It 
muicB Ibe limit of tbe filtering cycle more poeltiTt47 Ibon mv 

otber curve. Wblle^ in nnrttoe^ tbe imount of liquor hnnrikid per ihlit 
nmy be aid to be in infilUble proof of tbe beet woiUng of tne fllten^ 


il filtering cycle more podtiTeiT flun wsa 
, tbe imount of liquor hnnrikid per ihlit 
proof of tbe belt wmUng of tbe fllten^ 


tbe «pgptnieni^F fau tbli mcuu of pxedictlis tlat cyck productive of 
mazinmm oipMity end ft ii more for m benefit tbit tbe curve !i Imlrted 
upon in good kbontnriei. 

Tim p olnU on tbe curve ire co mpu tilioni of the nte of flow per 
ndnote w eufa enSo, wfam it Ii lamnert tbit tbe ten of the qfde 



Tlmi of Ibtil Cyclo. HInutoo 


& HepnomlMl Limit Germ 

Note tho to tha cfaaiidmtidc cnrvai of volnli ewttrlfiwftl ptnnsfc' Tbi 

hbfi potot oo tbe com dtfna the «-*"*«*»**«i Unit for tlio tstiTcjdA ol eponh 
Uem for Inttrmlttait flltm. 


lenaini onuftiiif end tbit eidi mrrnahm point on the turn li tbe flow 
for tbe ^de if the filtering qpds faid sukd it tbit period. The laiump- 
tlon tbit tbe taxe b rrmatmnt b faued on tbe fict wMt tbe tfane of filling 
tbe fiber prepvitDry to filteriiw tbe Uquor b ocmitint and that tbe dme 
of withdnwuv ^ ezeea nnfiUBied Hquor ind idmitring the woah witec 
b ibnoit bi e ^ )e LU vB of the imount of .orioe depoilteda Ibet tfaa 

withdnwil of tho czeen wuh witer tiln prictiadly tbe aune time for 
veiTing ijib ii ind tbit tbe drying, dbchifl^ opetmrioni ind 

gViMng op ^ fiber igiln ere prectlcdly cnwlentB. Ik tliK of wiiblug 
the OKI b varidde with widely dlfemg loioimta of cake depoibe^ but 
in pnctice^ fiie wbtlaa in lagtb of me wiridng period is naU and 
for tbe porpoie of thb enrve nmy be tikm u e oonituit. Table I b the 
form In wmdi b b foimd moit co o ve nb nt to^tecord tbe date of a tad 
and from b in enmpMffi the pointi o utlinin g the icoompanying curve . 

Additlood bfonmtlaQ miy be gilned fxtsn a diniy of tbM eurveii 
luch aa a tr^wipi^rinn of capacity nhnim a ter methodic etc., but nch 
data in better obtabed ty other memnd^ aa will be ebbontsd- upon. 


tliK of wiiblug 
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The pflmJp gl hdjp from tfafiw gnpbi k In nodiif tfadr gsoanl c affalm ^ 
or iDipe, and comparlpg tbe conrei obtained trom modified opentkn 
with tfiat of a pfrnooi nm. In tUi reepect tiaqr eerfa a moit loefid 
potpoie, for vnfa all facton hiM cnfiitant^ am a mncHfiod pneninL 
tbeee gnpfai an IndaHhto woof of die eali t encn of a critical p ce win and 
the mort deflnltB twane 01 obtalnfatf it 

Some mej deem mdi a dimwemn too irademk, am^ when inootpo- 
ralml aa the raolta of a teit a ie often aomew la t •nperflaona, but 
to the experimenter worhlqff out toe problem It Ie of Inmomahle ^ue. 
It la a big tedor in maintaining a hnad point of view, and it p nre ota 
premature mdafaction when better nnlta an to be obtained hf meana oi 
inrtber reeearcfa. 

$, HbmoieiMltjr of Feed. 

Often Uqtion have to be handled in wfakfa tfaeaoUda of anapenahm an 
a mlatun ox coarae and floe parddea. Fbr maximum rate of flow aglter 
don mnat be mrintalned in the Alter ao that tbe dqnalt both at the top 
and bottom of the filter medfann ia made tm of a ndxtnn of ooeraa fme< 
filtering aoHda and tbe fln^ mon dlfl 5 cnlt>mteriw naterU. If daadfica* 
tion tuea plaoe, ao that the lower part of the filter doth la coated with 
tbe coane ma t eri al and tbe mer jwrt with the fluv dm tapering ohea 
an ann to be fon aed and au tiw erlla of diadiaxglng warped leavea, 
ete., will ame. Tfab leeda to a point for fnrtihar oooaidanuoa, for If 
die IWnof in die filter atul filtration la atarted, no anxmnt of 

aglt^n from that time on ia of axgr pnedeal vehm The aoHda that 
boUd up^tbe ode an carried to tbelr p o dtlun a bj tbelr r eapee d re abreanir 
Hiww, when a calm beoamaa Ughte rodatant to filtittioo ao that the 
flow ia cut downi the itnam Unn cn Hqidd an weak and can cany 
partklea only dat an eaafly moved. Tlda ia the caae when tbe imper part 
of the leivea h***»"i* oomiu whb tbe finer parddea of ana p e n d on . No 
amount of nprldng csinent wUdi will cany the coaraer pailklea upward 
can aid the dapoalt of the he a vier parddea et the top of the kavea. Tbe 
atnam Unea an at right angleB to the filter aurfaee and atnnv dream 
Unea an neoeaary if m veiocitj la to be enffldait to depoalt the coenK 
parddm on the cahe anrfaoe, Tbe abovcL tbenfm cmphealiffl the 
if»* the depodt on tbe fiber wwitum Ig xital if me beat rate 
of flow la to be obtained. . , ^ 

Tfalit tHp i bring* out anotfaer hi cuoe bdldiog: 

T# iwnwv m if v mity of eok$, homogntByoffotdU Mmary. 


0. Tempentnr^ Mkoodty end Denalty of Feed. 

Whet ia troe of premnn u an important factor in die rate of flow la 
oqmdty true of tbe tmfm h m of tbe ahirry end dMito of the Uqtdd at 
fridch it if filtered, am we have to deal not with a cntkal tem p eiattin 
or deniity of fllbadoii« for wbb miMt materia la practical economy djdata 
rttta before the limit wticfa flltariog effldeney repdrea la reKnad. Tbe 
the Uquld hv tbe tfabuier It beoomaBi tfid w better will be the 1^ 
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.of 6oir. It ]ii bowoTcr, too oftsn 
rlie fai tbo vlKodty irltb tbe Incn 
M ihowB in F!gi. 7 ud 8. In'I 


III 


Danaltjf.Dcfm Vrlh, 

Fka 7^— DwiitT— Vfararity Bfihtinn. 

Inenuliit tfaa dai i ty iaenuH the Tbcoilly bat Iir fnoi tmlfonnlj. 


Il» 


T«mp«raturti Dt«. C 

Fi& V liOMlty KAHon. 

Tnpriidtig fbo tmvntin lowi tlit vtaeo iH r Inb u Hit anrt ifaovig Un 
drop n MMofl^nUom pw d^pio dUhranet of temporuttri. 

to tfae opGimtor lod tndifli him tin need of a nlco contral of Hu le m p ow- 
tore atMl denihy. 

¥^Uk vUcotUy li a Ug fKtor in tfao aysadty of flow frooi a- Altar, 
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it wonld lOBm ftmt tiio wrfact tmtltm of tiie Qqiild Ii a n o th er factor ^ 
real ptactial importanoa ICinj mlfriali naponded in water are ^ 
■low in flhsriiig u to defy agnf™l<*l operation in modem filterif 
when h***»'*^ , tfaer fcgnnnM leknivefar free-fllterina. The t em perature 
often need not beUgher then 140* F. to make a oaodnaou vacuum Alter 
■jpHcihla iriunaa at 100° F. the capacity obtained waa nowtiafacton^ 
rtT tt er y caiy% fine iMlnga, cmde ittfa pnae, md otfaor mBteriala of 
daiBfier, an today handled with ctacalWit ■n c ce m in rotary dmm vacwM 
filter^ hs each caa^ howerer, nalntilnlQg a l en mer a fam not lower tn^ 
160* F. An eaphnadpa of tfab would aeem to He In the ehange of uie 
■urface tenainn, ™M*ig da aapatadon of the aoUd from the Hquld aaei^ 
The eco non y of nalog coodmioaa fllten i^ of come rednoed h7 the 
B.T.U. c on a ump tion in hearing the Uqnony and ■& ■■ a rtralgfat filtering 
projpnailinn , it ney be to ahow die nqnUta aaTliHa to warrem 

aer appin g an edanng Where b owerer, the oua leasee the 

fiber to be dried, ”H«g a heated cake to die dryer la of positlvo 
adranlage and the M r loga in dryer opet ad on will oftm more tiian 
o fh et the coat of heatixig the Hgnor for fllttatlon. 

For proper iti tm im ati tm of tko fMt tnadarahwv and ionoUy, cooU 
of hooBmg, $ mp o r oltog, end wuimta im ng (Aa hoot omtt bo koowm 00 as 
to boiaaco Ma wfraaiad faorb of tito fitort* 

7. Flnncnlatkn. 

UnleM an amdUary filter medhun be «ntilayed^ mlWdal materiali or 
eoUda ao fine u to ap p r oach gniinl«fai nainWnna, an mnrt difllicdlt to 
handle with any dcgne of aathfarfinn or 0000007, 'Ihqr are difficult 
to clarify widiont a fllterald afaue they farm ao mmpart a depodt aa 
to be alnaiot lui^i e t i ah le. Fbrtnnatefy, In the tnajoiify of ca lea, these 
loUda an wiata ptodneta and can be cnayikted. or w allow of the 
Intr o du ction of a flhcrald. The naial ox onagalafkai la by the 

prodnetion of a floccnlent p rec ipit ate by rhetnifal naetkma. Enoush 
to tiitf pnitit appiiM (q fjo Itddog^ fOT tOO oftCD the gOsJ SCGIIIB 
to be to odd enoogfa ragent to be able to note a apaikUng Uqoor between 
the portkka. It doea not aeem to be appreciated that an 

exoeaa p re cIplta tB adda to me aoUda of a uap en al on which an of tfaemaelYca 
dlfficnlt to Stw* In fibera. It moat hot be infemd tlmt the 

■g^omeration of the paitidea of mpriAw ^oea not old in ptcaaurw 
filSation, although dda theo r y la ao m edmei adnneed 

CenlrlfngBl pMwpa an trotibhaome when ***«^H"g flocculated ma- 
torial, for aa aoon aa the outflow la leaa tiiim the throw of the pump, tho 
ncur baa a eiii ff idn g effect wfaidi breaka op tho floccnlent precl^tatc. 
EEmy cbendat fcnowa how nmefa harder It u to fitter aodi preci^taton 
In the hborat^ after if^Uadng and adrrfaw dm up ao aa to brmk up 
the ag^amented pardwi, than to handw them with the floccnlent 
amdldan^eaerfedT^ lUi dtfficnlty la eaaUy ovennne by potting In a 
twpaaa tw^ to tho feed tank oaotroDed bj a aafety vam ao that the 
thr ow of the pun y la not reduced. 
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Than it no mieitlon dat ifocwfaNM if ihg b$it m mnt of obtaininff 
MaffhwunHon of ^ eaOoM m0oM, but It mat bo remamhered dat 
{Of iommd if tadgfioi whm tho ommiky of roagonU preioeoi no omoou 
proe^Uato, TUa li, of omti^ of lea Inqnrtaooe wlia only derantmtion 
natnbda iro taed. 

6. FUtarsMib. 


If tiara k added to a diflftgilt filleting Uqtior bsfora Ita filtration a 

r itlty of har^ frea^teting naterial, H la obrlota tlat da depoalt oii 
fim dodi ii a mbdin of da free-flkeilng aoUda and da contrary 
pndidialea. The fanner boDd np ao u to p tea er r e da poraaity to a 
uiealer extent dan do da htteri and conaeipaDtlj admit of a groUnr 
now of filtnUa Tla filter^ la added with da Ira of decroumg da 
oedatanoB of da anWria d^othed and making da Ham free-flltvlng, 
Bfanflar to dat wfakb carrka ayatolHne or giannkr abUda of aoapenalon. 
It baa been d e monal r ated dat only a aiu peiccntage la neoemry to 


effect toatlced leanlt^ but tna fitterlng ddency dnatei da tae of 
qtanddea In extra df dat generally added. It u worthy of note tiat 
when good c^adty flow la obtained from a Altar) a u mi e a p ou dlng 
Incnaae bi da rahina of da cahe la obtained. The jpcator da Mlk of 
da cak^ da better Ita dladaxgi^ and da fittBr-aloT darefong alimil> 
taneooah afiEeda not onlly da rate of flow bat da enally Important 
factor/---efficknt dl ada i ia. 

It would leenL that ra cnrnHiatlnc of da flonaihring Idea and da 
filterald prlndpla oqght to hate pnarihffitfaai. It bail. The Idea, tow e t er, 
nuut not la to add ra fllterndd u an aid to the fittnUon of a Uqnor da 
aoBda of which have bem aagfa nand ed, for to do ao cnly partly aolvea 
da probleia In plant pcacdoe; but few Inetancra will be fbmid wh ere a 
flocmlent predpitate wul not be broken tip by da dna the Hqnor o i t e r a 
tbe fllterL The anawer la to tae the filter-aid to atreqgtfaen da atractaie 
of da flncYulent p ra d p i ta te by oddhig It to one of da defecanti before 
Ita addhkai to the Hqaor. Thla will often rarndra dUntfa^ da deferaid, 
and If da water reqnued for tbla la cAJecrionahie on the aoore of inaeaaed 
evaporadoD, no objection can be fonod to anbadtnt^ darlfled effltant 
for tbe water. 


9. BC^taoanoe of Clodi Poroa lt y. 


It la qtdte erldenl that da fiber dodi moat be retain^ in a free- 
fibetlng condition If recunlng man are to abow tbs aana capadto aa the 
flrat ran. It la Idle to point out dat thoraoBh dbcbarm of & g»kw 
from the dodi la required for nadntafailng Uf rate of bat b le a 

point dat experinante rB are often too qnicfc to wian dealing 

with a new matwrlal. Inapecdon of the aurfaco of da doth la not an 
infalHUa naana of detarmuiiiig tiat tbe cfaCh la cleaiL Tbe rata of flow 
CO aneraniHng ntna la the only jafe way. 

From a tiew-piltrt of da^cadon we bare determined tiat opm. or 
diln cloda are the moat ahanlBgeoaa. If we oh open ^da b la 
latiiral that to arefa da aottda over da Intendefla we naat let da anlUd ^ 
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to InltJil dcpoilt with tar Im foto Hum If diB tt H arrflpBi m 
In caueqtiaiD^ open dotfai leqoln low Initlil p cm ure. lln 
I irlBCi, *li tim not t luhtifn betwoen por o eity of flUsr fibrle 
e of flovf** Moot potitMy "yeti'* bat one moft not oonfnae 
1 Ugh ptt i i u rai is i\mmamy moimiig vmll toil luge nteB of 
Dor ammdon li to obtain the moat filtrUB from tin flte and wltib 
ilimim expeodhnre of nark. Ganaequentlyi low InWal iraatm 
. open d ro ia are often u productive of a good rata ot flow aa 
ilal pieaitirei tfannigh denae clotfaa. 


10. Bealgn of Dndnaga Member. 

Initial mlatance of the filtering fabric, drainage member, etc., 
be aa low aa poaalhle. TMa fact la apparent btxt baa been o?er- 
lied fai some derigna of flhen hi wmd ea c c a alv e drainage twa 
grided. It moat be remqnhered that the fibnte lawica through the 
n dtopa, me anmnmlarion of whkfa p ro du cea the filtrate flow, 
ilnige aacg not faaae to be very mat to meet M roqnlremenh 
r. In the matter of darice of alter media more attention la 
1 . The demand la for one of low leahtanoe to the pumge of 
Jd through It and If tn e rb a nl q l weu cnHa for a heavy doth, then 
open we a ve h teqnlied. If too denae a doth la uied, tte velo^ 
Initial itream Unea c au aea Am finer parHclra of attapeaudon tq m 
I nto the weave of the doth and to embed titemeehei ao aa to cut 
porodty. Whfa ooaiaer we a eea of filter dofii Iheae fine particlea 
roug h the {ntefadoea and laaoe from the filter aa doiaAw filtrate 
not be refibered. lUa la fv better then haring the fitter doto 
80 that It decreaaa dm flow and cannot be effecBvely deaned on 
jlng. 


4 . 


Chapter lU. 

Cake Waahing. 

After flltrat k m, it b general practfee to folloir wUi tbe mdilag cydo. 
The fniictkm o! tfaii h| of ootuief to ranin the ralnble wfaldi watM 
o ther wiie be loet fai tiie wtfta eoUdi (or, irtien tiie wlMi era not weib^ to 
lemo pre fanparltfei fnnn tiiem). Of elmoet equid Importam Ig the 
r e uofer y of tbe ralmble et u hJgfi a ifa mU i u pnraiMe. 

Tbe tarooto of nooera of our modem mten li tbelr hbh weihfaig dl- 
doncy. WliUe moMiit-dAy bltratlon 1 b marked more eavance In lebor* 
aafiog devkee tnen hy uj other fmtttn, moet C LOimui y fan been eSeeted 
In the better wadlQg of tbe rahee. foTi wfaereu traiaael ednble fa the 
pnfaw wu formerlly counted fa whole per ceblig today ft b In fnetkmi of 
one par cent Meterfah that noeM eiactfaf wufaei wer^ not f ur me rir 
hTvUwrt In Alter praewat the waah water fa wUdi ahnoat ahn^a bn 
•pme patta- of the cake faeompletely waabed. But theae materiah are 
today nmilliwt moat effidendy m fae modem flfaaa. Chtnniete waafafag 
b poeelble with e?eiy modern flltBr* jet failure to adileva it b common . 
In f W f h Inafanoe of faflura a better undenrtandiqg of the fundamental 
prfadpb of waddng wooM fatye icanlted fa aucoeaa and made ^ filter 
^ mote pDpolar. 

llie.ieaBon for tin better reauha obtained b fouod fa fibe nwtbod 
tued* lA^—dU^nmKnt wuk the afaipUclty of tfab mefiiod b die 
aecret of ha "Dbpbcement waddug* b'the teem naed fa 

that wa^ fa wfikfa the Hqnid entrained In the aoUi of the odee 
b poabed of tlH muh water without the btter nilain g with the 
Hquld. In predlce^ It ta file afaii^ flltnlng of wafii water through 
fAea, the aurfaoei of which are equl-reaUrtaflt 

M credit b aaeuredly due Georie ICoon^ who flnt reaUad the yafae 
of an equl-rabtant cake and made It the foundation of fab nateola Qiofii 
and appantna). Bb dboofety wai the factor wfaleh rayed file 
cyanide prorara of gpu eatrartion from befaig mtr » pRtty bboratory 
aqnrlment and made H file foi en me af of the effldent q«tBmi now 
e u^ doyedL 

Utfiform Redftanoe to Blow Berired. 

for file onKtlal pmdndkm of an emdafatant aurface 
b Bcoi by raferena to la Tkke any pofada, A« B and C on^ 
vUdi nay baye bom rndfoniifa built m or whldi miy be tmerfag 
^th the bottom fideker fian tna topb The r ea l B ten ce to flow b the 
it ail of pohila while filtration b takfag phoe, The proof of 

4f 
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Ala lifotllld In ■Iim h i g ■» A tfw r mtmtnntm k Umm tfian m± mm nriiw 

paint; tfaeo, tasrdlnK to Ilia faw of flow of Uqolda (wfaldi aeeic Ina path 
of leiit fciiitinoe)» a greiter flow nmit pua t far oogh at the point A. 
Since, h om- f u , tn nmody Hqnor onten the filter and clarified Uqtdd 


Since, however, the nnk 
iaauea from it, tibs great! 
tbera, aol tlila otmcua:^ 


moddy Hqnor entera the filter and clarified Uqtdd 
renter flow at A amtea a gieater dnoalt of aculda 
nalr incrcaaea Ae xedatanoe to the now ttnlll it la 


ttnlll it la 


aqaal (d the oolnt B or tlw point C It mait tb o refora , be admowled^ 
ttat dnr^ illtratiaii« and at the doae of nn flllerlng cycles the ouea 
pceaent an eqnh alaU nt anrface to the flow of flie flltntei 


na m^-Biid-rHUtiiit Cbks. 

ImeMdiTa of fia of oka wheUar wdfana or tapviab aa 

diown, me irdWaneB to flow nnat bt aqnd wlifla flitrvtkn ii fax piigri^ 

The Bdwitm of an eoul-tealiteit aorfaoe moat be apparent in 
ofataJnfaif a nnltmm waiah ot tia cake. When flie waah water cannot 
p en etjala any part of the ealie futer than ax^ other. it forcaa the Bquld 
entrained in the wakk of the oke throu g h aa filtiatBi tUa, 

of coon^ ia the end deafred, but It moat not be th o talii flat aU the 
minnw can oe xccoverea wiiddui aoojB QimuoiL evoi wm me dbc lypea 
of fiUen and with the most mart raanjpHkrion. -Hie balk of the 
aolnble can and Aould be ao roamed, bat doe to cndUary attnctiDO and 
dad-end pora of porou a material aome aohibfe u r efined and Ian 
behind that forced out from flia Intei rt le a of the aka TUa fiqnld u 
raoovenble by <9flala with the mA water and la r eg ain ed aa a a w ai 
wel^ ot weu Hqnor. 

Theae fata an bf o tfl d ^ oot in the frqih known u the **WaA!iig 
GofW dbown In Pig. ii. TUa la a plot obUned fram peri o di c roadlogi 
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of tha.Mincnt of vuh flltma flowinft and hi demhj. Tfae ibM^MM 
an tfafi iillocii flow and tin otdfaiatoi m deniltj. 


Waah Wator DbplaooDMat of PIltntB. 

Ajw u niiy tin deaih y of tfao flhnta to baro been 31 * TUnmA, the 
c up w of the fhnnntrira] Ueal df^cenwnt waih ia leen to be a farakai 
itnlgfat Una and Ii hiter p raie d u meaning that aH of tfae li raeor- 
eied at tfae Ugfa deoaltr and when all ii forced out die deoaltj faUa to tfaat 
of tfae wuh water. TUa lii aa pgiklned aboae^ fanpomlble In practical 



FI oWi eallona 


Vsa. i]>>-Qiibcb of DmiHr of Widi FlUnti. 

Tho Uw o f i tlct l Itel Ii eo mp l rt a dh p l e cwt of >U itniv Uqiwr wUboiit 
loaf ■pproodm tfai IhtM B li ail tnd 

ptaorical op ara doD. Tna phta aad frame cnm fialmlaa 
oftaa feoaa fai prae ‘ 


pradJea whoi vaihfaif the 


b thb tjpe of fUtar. 


operatlan and baa ha value oolj when aerrlng to note tfae e ffl c ie pqy of 
toe nacdcal operatloo. 

The haf-dupIaoBmedt curve b tjplcd of good ope ratio n In leaf tjpe 
or contfaraota mteri. It will be notu that tuBra b a gradual fall from 
tfae »■■■*"■■"* deiwlty before tfae aliaip faraak oocura. The exphoatlan 
for tfab b tfaat tfae viacoahj of high onahy Hqulda b greater ttwn tfaat 
of the waah water or low deority Uqtdda. Wnen wuimiig oonuneneeaf 
tfae oakea p raaen t an equl-Rabtint aurfao^ fant aa tfae waah water pen^ 
tntea tfae cake aome parla of dw cake an made aUgfady baa rmi i fiTrt « 
ao tfaat die water floin t far on g fa aomewfaat fiuter at aom nnliiU. Tin 
tom of da cum before reaming bri b tfae remit of fhe ca{dlbiy 
attncdon above l ef erred to. 

EGavtog dlimaMd tfae prfaidpb of waafalng in gmerali let na now 
Bpedficalfy tfao waafalng efl kbnrie a of dlffenirt typoi of flheiii 
Le.s 

fi) Plate and fnmd prcam and leaf fihen 
Ta} CnntlBunw fihen 
( 3 ) Open gravity fittaci. 
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I. Pkte nd Tnme Pr a wai jnd LmI Tthaii. 

Tbp carve dqdctiaff tbc wuh la pbUs and fnine pwea h repre- 
untBtlve of dat obtuaed from nHetmttro plata a y a teni of wumng. 
Her^ the werii water flodi tod qmddy weakma the etrong 

effloeot am^tig a fall in the ipodfic nsvity. For tte nine leaaon. an 
cfflnoDt of a gravity equal to ve wan water la obtained only by wng 
eacoenive quantities of wash water. The reuoo for tbla la qtuto evident 



ma xa— Typial Gtom SeotiaD— FbOs and Rnma Fnn, (SfaowlDg Stmm Un as 
of FUtnas and Wub Watar.) 

WhSa flUarioft all eodu on Iba pUtaa an am wbUa waabloft <ithn 
oodirt b rlnaarliwota that iba eoih walar baninaalhro^ a do m e tUcnan of 
eoloi end that be Inbbl Uiv ei b In a dtroelluu camtv to fin flow of tba flltrata 

when m oomorobeud tin ooodltlaiia. In a plate and fmne, or a rhatnher, 
Bhsr ptOM Imtkl filtiadan b aoBlogoiiB to tbit of ibe laf type flltara, 
and varba from tbla latter piactke cmly when tbe cthea on adjaemt dotfaa 
In eaicih fraim meet From Ibat adnt on, the pomp^ feedliig the chamber 
pna doea work not of cake bauding bnt of cake cncip tB a a iiig. Thb, of 
ttaelf, la not a seriona drawback^ but It la pcictlcilly Impaadble to com- 
p c ew all of tbe cgka evenly or completed. It mart olao be nmembered 
that the Initial path of the wash water tram die attermta platei b In a 
dbectlon cpunter to thrt of die flltiata wUdymdoced the cake. Thb 
poiprtef coryant of ffb wpter Ip vibl* Tro rpp|abncp of cqlff 


Vt 

K 


I 



CJXM WASHMG 51 

to a co tm tar cumfat waih !■ aaldom aq^nditant^ for it 1b tis e a« ii d Q n 
whan tfafl fnmea iro comptodr and eranlj pacbeiL Conaociiieotlf, It b 
obviotta tfait palfai of lea reabtanca are opm to the flow of tbs wiib 
water and nniWral macto bn demunati at Bd the badeqoaqr of alten m te 
plate mediodB of waablQf filter-piefla oJici. 

Plate and fimmo pr e a a of tba ihiidiic tjpe mich aa the HerrOl pnm, 
and antotmtie dladiafiR tm anefa aa & AddfiB-SchrhFQr, employ the 
diaphoBment ajalem of waamng and reglBter naifoed auooenea in dwlr 
wailiing effldaicy. To work otdlna^ ^te and frame pnaaea on tfala 
qratem la to inVlts idco control if oiaaiBigliig tnmblea are not to bo 
enco uu t er ed. 

Orlfbal Fbrmatkn of Cakea Uoat Bo PreMrred. 

Iron dn forogoliiA it la aeea formatian of the nnnt 

bo preoerfed if tme aupheement wadb la to be obtained in Imf filters. 
Moat xmterhda In fdant opaatkn vary from time to time In ibelr filtering 
rharmrtfirigttea, ao that in leaf flhari It la genenUy foond that there la too 
rnudh nnfilterri materia] zemahifaig after filtration to allow tbe waih 
water to bo tamed oo directly at m dooe of the fihnrliig cyde. To do 
ao wotild anrely mean a dOtmon of the itioiig Uqnor lymg In the filter 
and to inoeue tindtify the weak liquor produmon. Praco^ tfaerefon^ 
roqnl r oa drawliig the txcei from dK filttf before die fattrodoctlQii of the 
water. Tbla oMtfaod allowa materlala to be waabed at the end of their 
ecoQomlcal filtering cjcle and la equally appUodde whether the odeea are 
thick or thin. Tna leidnre of kail fitten la an hnpnrtaiit one and la in 
oontraat to tbe operation in plate and frame filteii, wh er e the ofce nmat 
be boilt up nntU It flila the iramea and-flltaitlan ceuoa when the framea 
ane flllod. With raw nvtBrlali varying In percentage of aobtUc^ ao dmt 
dw mMkd of uttnenalon varlaa in amoont and cbaraderi filtering until 
the framea ira fan often ontaHa flkexiqg loQg: after die omnomlcJ limit 
b. readwd. 

Bkin Required In Opinatkm. 

Unfortanetdfi thb method of waafahig b Boocomful in dhect pcopor- 
tkm to 1^ ahllny of die opeiator. It b in fab p ow er to tnmner Ifao 
unfilteied matoial and fill ra wMi wadi water ao that the edeea remain 
In a condition pracdctlly aa emd^reabtuit u when flnbhlng filtiadaa, or, 
he can defeat tte dalra enoa 1^ fall^^ to nidntdn the eqol-reritf^ 
Borfaoe.. It b poaithely Impoiltta dwt u'be inatrocted not only what 
valWa to operata bat be duud alao be bupr e a a ed with what be b trying 
to effect 00 that M can vlaudbe the condmona inaide the maddne. If be 
faUa to maintain a podthe preanre. uiwlly by meana of com prem ed ib, 
aoma cake will aki^ off the donu and anmy create a pra of loa 
fwbtanee for the drainage of the waah water. The aame m true If be 
dtilna or falowa bade the esoea flquor at too high a 'vdodty. Agiln< If 
ha oaea too b^ air p tew ur e when hokUog die cdoea on the leavea he b 
fimtmt puithFe^to dry the upper part of the edeea in ad^nce of the lower 
part aid wlfl eitfaer crack toe wm or cod i^ ao diat In ehfaer cue it b 
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ODodudvQ to the formitkMi of tmeqial rfrietinnw to the flow of tir m 
witer. Obrlooilf, thli maioi for lelecthe wuhfav. Httn, um. el 
tikei too loog In nbedtutfaig wuh wmtor for tiie e to eai nnfllleml IU| 
the cnnirtlrinne ere the eune u tboogh he need too high air tei***-! 
Erp erhu c uta rio n will dtetate the beat preaKire to tue vid llir iitn* 
whm once reafLdog whet be moat aanguard agafaut faai no 
effectlQg admirable ranilte. 


Dlieot Wadilng Method. 

When landlmg mterUa Hmt ran mUformlj, the flUera iitii 
■Igned BO dmt qmce betwee n adlaceot cuea at nnl t>f 
eco n i ntnlrel flltering cnSa will be mfolimied. With Swoedaml hihI Vi 
type kef fllten, In wmdi atccaa naoe In the flltor la aomllt It h |eak} 
tD swhdi on the warii wster afannttaneonaK with the cloalnff of ilr lii 
rahn. The nrraa ooflltercd Uquor la t or eed tfanmgh the rabv w1 
of the witer and the dflutlan oi the a tro og by the watnr bi iKKitii 
The aame la tine of Merrill and AtUna-SoirlW typo jilate bimI ( I 


The direct waridng methodj tiw name glm thb a w teui of wliwl) 
the warii- water wltb^ witbonwlng the exceae tmfutered mal«Tlal 
not adj adfa nt ageo u a on the aoore ol almpUclty of openthm inid M 
of thne^Jait iOowb the g r e a te r, apptnrimarion to the true dhtdii'r^ 


wnih. The reaaon la ckv, for tfam la no poaalfatUty of any rake 
log off the flher do(h« no cradEi to be developed or air <1ry1iig, 1114 
equl-ieabtuit c nnd l l l nn of the cake la antomticalfr pnaarvtri u» j 
Bi rivn la a poalthre p ce eau re hmIiJiiImiI hi the filter onrliig thr imi 
from Ueuor tn admlttlfig waih water, i 

It la ti'’*^‘"g to note that ou quantity of aweat water or wrak 11 
prednoad riiould approach aa an Ideal that a m o unt wfakh n|ii»1v 
volume of the volaa In the cake. It baa been eapUncd Uini 
and idaorptlTO actloo reqalte aonathlDg In wBirrae of tliln in |<« 4 » 
bnt the "g™ ew iai n t rcqmnd la often rednoed when tbo lai|Mivrii*ili 
of the ilr o fl g liquor la 6aaa ly degreea. 

By tlila ffloana the gravity pnmlUng when fr^ water In luing 


the gravity gnmlUng when fr^ water In 
k ranch redooed from the original gravity. In ptacdoe wrak 


waahoi are uaed tor Ihla pu rpoae ao nat all water entering ihr |* 
loavoB It aa a atrang Uquor. The mine achnme la worlcal with it 
auoceaa In oontlntiaoi count e r carrent d e ca n t a t io n Inatallalkani. m 
aend-dewatered aoUd InitBad of an eqd- r e alita nt anrfaee It Mbi 


j 
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to the weak Oquor waahea. 

The oenventloDal method of dlacfaaiglng plate and franw ivi 
reqnlrei that the be hard and (impact Cues waalwl by 
ment netfaoda do not loin together and their otrter anrfaee, Uirrri«| 
■not oompteued To dlacbaige andi rakei from plate and fniur |*] 


la laborCoi and tmaadafactory nnleae eflEeetad by nw t h o d a etieh aw < 
.Merrin filter pceaa or dm Athba-Soriver madilnr. Irp 


tifiyl In the- 

i ^iiWtiM the calm k cleaned out w llh o ul opening the ‘pm ani 
•lopfiy offer HD dlffl^ly in their dlacfaarge. 
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Cknidy Widi WatBT Pnumi EquURMirtant Ciki Btufioe. 

If fH^rnnimt vuh !■ afat^ tna fihndfla of a mah water tfarongfa 
an eqnl-railataxit anrfiwxd cake, wlij an there ao few Inatmooei of caln 
waafara with vofauDea of waah water equal to the wahtme of tix caker 
washed? The answer, mUosble in everj jnstana^ Is that the eqnl- 
realstant aorface has not bra tnafaUained. 

For yean we were cn nc r rn ed with how to pi ef ent this km by short- 
ening the tUne for whfadnwtog exoesa uoflltered Bquor and flUl^ waMi 
water; using reduced pressure duilis transfer; using automatic fli^ for 
admltdng compraied air, and rentii^ eaceas air, etc. Today, we need 
not put ao tnach Inqnrtance upon tnM Hons, although thqr aumot be 
altoscther done away iritfa and ewh of them pliyB a part We hm 



carried Ifoare's dlaeorery an other 8tq> lorwanL tad huitend of 
f wl^ ckar water we use muddled water, the solids in winch an 
,the washed aoUds of a prcfloua reiL Okndj waah water cannot be 
■tlsfactDrllty made by wdwfag ’ clear water with imfiitared liquor, for then 
the soluble content m tiw lEpior will bo added to the oke and if the 
aohibk! keeps on being adited wasUitt mnat be prokniged indefinitely. 

Hhe |n using a eloudCd wash water rather than a dear 

water is obfious shice the filtratloii of muddy Uouor a ntom a ri cs l ^ pre- 
serrea the oqul-redstant surface or^ — renews mnok a sarfacL If throogh 
mUau) or faulty operedoo tlu condition were kwt after the fi ni s h of 
fihntW With dear water, howe^, a point of lower redatance beoomei 

oertafai 


more ao 



reuavcc- 


fiff ond]pdinoB8 tho Tslue of tfad; sohiblfc A Tlrtns of 
dlapbcanait waah la dwt dv amoant of tUa weak Uqnor is so anall 

diet it la not durown to wiata. , 

Amngemant of pomp a, ole., for the ipplioitloa of dda adieme rerlea 
with lo^layouts bid the rento obtained are well worth the coat ef the 
InitaOttloa. Hiere an plenty qf jnetanaw where meteriala like pottery 
c^ FuUar's earth, etc., an eoUds of rehthfdy alow filtering chaiac> 
teimfea, which an preferable to add to the water rather tfaui to return 
waebed aolida of a prerloua run. Organic aoUds cuaUe of ferme nt a ti oiL 
or carrying other anlwhi* otganle co mp o u nds capame of aouriog, danild 
not bo returned to the wash water tank. The rehnno of aoHda to hare 
proat is alw for kxal dedaku. If the waah is progni^ 
the wadi filtrate should be of a density not far fitmi tfait of the ongia] 
unto cksM to dw md of the cyck, and the initial flow ahould nerer be any 
faster dwn that obtainable at the flnlah of da fllterfaig cyde. 

a. ContfauKma Ffhan. Spny Waah. 

AO of tUs dkcuaBkii, rdedre to an equl-nalitant ■urfeoa, la .equ^ 
nertlDent to waalilitf the oike in oontinuoua recunm flltera. Here, tte 
Si^ireto is appUed w an atomia e ri away, hut, to dieocnr at kaa^ tte 
water sprayed cake atowMito & pass age tfaroeg fa to watoag 

arc^ eorelop to edm and be e^relent to aabmergeoce. In pradio^ 
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^ b appnBched but •ddam rtlihied. It roqulRi fir too tiid 

■djtutmeot for tho volamB of w ite r to t» cfaui^ to aasom- 


froffimt 

mooited 


to tfao filtiihnity of tho oka demited. T&re b no such 
tfaliig n ahocilnto onifQmittj to cake buUdtog. and Ukewbe no tmifonii 
pcrmaUUlT of waah water throi^li tho dqndt Pnctks b determtoed 
on the hau of ar er agee and tfae arc for vaafatog eatonU to a point 
b e j fi m d that nonnalfy reqaltedi ao aa to be aafe. If toe qnj b too 
boavyi the ocoon water accnnmlatei» trlddea down toe eacwidtog odea, 
and oratoa Into toe contalDer mfadng with toe trtroog Uqtwr. ‘nda 
of oom^ objeedexatob, but toe opomlor ■honld not go to toe other 
ealr e u iB ^ applying too Uttb water, for toon alrtoTtog commencai 
end tfae waih water wUt often be ahoat^tomlted. It b for tob reuon 
tfant wito cakea dllBrtilt to waah of the lolubb It b adyfanUo to augment 
tfae Bpray waah with a rqmddUng of tfae dlacbai;^ ake with water or 
weak Uraor, and to filter and waih it on a aobonn madiltie. Thb mekei, 
for effioent watotog; ctpecbllj If toe ipr^ waah on the fint machine b' 
toe effloent from m aocoiid meehtoe. Then toe atnmg Uqaor to toe 
cake of toe fiiit nadihM b recovered at a hl^ pavitj. 

The main weakneM of toe waihlng meniocb for contomotia drum 
type filten b In tfae fino atombation OBoeaieij to apray toe water on the 
caw. The water mint be dear and free from pipe tak to p t e fe iit toe 
Docilea doggtog. Obatmctlniia In toe atoinbera remit to a coorao i^ny 
wUch hM an imnrlaiu corrodlM effect m toe cake. It Waa to orr ar e am e 
tob weakneu tnit toe FEioc Nm-Atombtog Waah waa dovnlopod.' Tbs 
mndwnbi of tfa b devfee b docribed latnr to But H, Cbaptor VI, Sec- 
tlon \ on "FBInc Appaiatua." When toe cako oompreetor b ua^ for 
waafamg toe cake, toe belt b made of a porona inaterlai, like burbp, or an 
abaofb^ material like wool felt On the aaoendfaig aide of the urum aa 
many open aLw-tooto troogfae ai required ate dbtributiod acraea the face of 
toe dnun and qitll water not igxMi toe cake haolf but on toe movtog todt 
ICoR water la appUed tom b aoaked np toe bdt, or audeed through toe 
cake hr the vacomn, and tfae emeu water bravnb down u a atuset dintotog 
faito a cnllrdlng tro^ located under the bwer kUcr. By tfab meana mote 
water b aqpplbd torn toe odee will take, makliig a bettor ajpproaefa In cike 
mbmergDiioB; troubb fmm atomlatlon b eHmhiatGd, ami toe control of 
tfae quantity fed to toe fitter b a alnqde matter of adJuitlDg toe poaltkm 
of tin upper trough. 


3. Open Qrivity FUteora* 

When hmdUng extremely frae-flltoring aollda auefa u caldum mlphite 
from nhoaphorto dtrk, ate., add nwrmfactnre, h b mnffbing how wi^ 
the imobk tm be wtracted to gravity flttera. Tlieae flltara art 
oatwl^ boDMiMule ma dito ee with fabe bottoma covered with ooooa 
nnttfaft boikp, atd, or with toe old dnder bed bottnoi. The one eaaen- 
tbl pomib fm toe Honor and waah water nraat drain by oravlty ao that 
the c^'b boOt.iip umfomily. Tfae cake formed b gninmr am allowa 
mndderablB flow per tmlt anrfoe^ bnt toe percobtlon of toe wiah water 


;i . CAKS WAS^tNd 

Ii dow enoi^ lo tfait dnrtij ifter tiie hoavy ttgtikl In die voidi of tiie 
aim k <H^frd tfae mmfnhig K^tabk hM 1 m time to diff^ riirrmgh 
tbe Mih Mtar. lUi tcooanti for dw nHmtrahU obtiliied In wm 
dMi of flltrni, wlildi ofa?iociil(y li mRntA oafy to dicee of en 

octranehr fres-filteriiv netnre. ' New "letw of dlicfauBe of the 
from dni typo of fi&r li (VtIItiI in ^ eh f ^ ft F qq "I^icfaii)gln^ 
wfaenln li oEpUnad how the Utfaerto nsooeuy with ttn 

type of filter ia now obfkled. 


C oanta^ Corrent Wuhlngi 

In wiiUng csket from Hqoon that an oor ro al ve to filter dod^ or 
that dog the dninage ronnher with acde the e n u n t a r giricct 

qfitem m waafafaig naed in cnntlmaaia *t**^"*«*<«" ayilem B la eatiemd|f 



tahahif. lUa la^ In affect atqi-wiahiDg wherein the overflow f ro m 
tank la of co n ata nt pcvily and the midvflow xqmddlad whh e weak 
.ao h do n , or, In the mal ate&— water. The a d v anta ge of aodi abap- 
waahing la apparent hi that au water entering the ayatem leavea aa a tro^ 
Uqnor r e quirm g no evaporation. The cn Mutg r tairieul of vema 
water makea ti» name tmy dfin-lptivn. 

in flhera jhonid be anffic fent to pconyBdi the ra^ndeahed. It a 
practical with rotary contliniDUi flllera, however, to iBadane en hioon* 
pletB^ wiafaed cake^ rqnddle it vrith fterii w ater, or wtu Uqaor, and 
reflUer and waah on a luccecdlng filter, or Aheta. In ludi i the 
filtrate from a Iredc Hqnor la ttaed to lepoddle cakea from atroqg Uqnoia 
and a txne ootjnter current acfaeme ii aet tq>» lUa principle la finding an 
ever Inoeufaig eppUcadon In leaching aolnfalea from cu^y 

filtered btrt hard to tandh in ordinary leadring matfmda. The anbadtntion 
of fiheta for Matlirg tarib makaa pomIUe aome narked advintarat 
ckrity of ll^dd k p o etti ve, qaed of operation conatant and faater, lem 
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Uquor.fa in piocew aiid, due to low er moiitiue contgtt in okB. a batter 
duutlab of the ranahiing aoloble In the wuh water la nhtetnrfl. 

Waahlxig la Plant Piaotleau 

It k naatv fool-proof pnctka to fao;Te the operator work on a thna 
or faateh Umit baale for the de terniha tiiai of the Umit of the wiafafaig 
period. TheoreticallT H k hdto effici en t to nnke tfala determination bj 
periodic teetfog of m grarlty of the waah flltrate, for no two hatehna 
wuh abaohi t d lj malj tndt In one caaoi time la waited to conthme waah- 
iog when the aolnble hu been exhauit^ and* in the otfaer cue, adnhle 
k left in the eaba that ahoald be rcBaincd, onlen the hy dro meter ahowa 
the deatnd Umlt bj ttwt when thk anbomatiadlj deflna when to atoa 
Aa p o inte d out aboui however, lyJrom e te r nulh^ or any other methnn, 
k no real detenninanan if the eqnl-reaktant lurfra of the cike boa boon 
loot Uu o u g l t dropping cake, al^drylm^ etc. When operadng on time 
baak the actnal control of tiie fihu opexato k tihen from the filter 
opentor and put in the handa of the aoperintendent or hk appointee. 
'Ine prooedure In thia uae k to nake n mnwenta tire nma eitbv with 
the pkflt marhlne on a loboratoTj ake unit in which the aaperintendent 
dettrtnkiBa the aforage time neceaury for tiie r oeof e iy of the aoluble. 

The control k afamkr wha emph^ping the batch l yi tem of waabte^ 
whan the operator muit tike a glwn number of hubee out of the wau. 
ru en o ir or mute fill the waah effloent ttnk ao piany Incfaea. In the 
bog nm of dav-ln and du^<Mtt operolioa thk practice wlH ibow a aohtbk 
low ury creditable for nKtory acale work m which kbor k rarkhle, 
enmerimee dependable but other tiraea in need of conteant auperrykio. 
Howerer, ba^ or tbne oocitnil ajitenM an not InfelUUe when wilfoT 
opendofi are em ployed. It bappeood in the wiit e r'a obeemtlaa that on 
opentor, fitaliog tue time left on Ids aUft growing abort and being 
behind in hk ameduky opened the drain fahro on the filter and ran out 
flrrt the terong aohttloo and wu proceeding with tiw weak liquor when 
■lopped. Such unprlndpted action may not hare a rightful placa in thk 
dliotttelon oare to abow the naoearity for recording metan or flooti on 
■trang liquor, wsk liquor and sren on wuh water. Sewer drake ahould 
be eSmmated. If re cord i n g Inatmmenta an and and cone den tiooa 
operatora are emplOT^ theoe are found to be dktlnct aldi In keqifaig tiie 
data on each run. ^Iie auoeeu obtained In thk one plant for pimotlng 
mftirUitim woolB, and the opportunity for better control wfll have on 
appete to many pianta hafhte eKtenvre hatterka of ktennlttent filten. 

Tbo geoofal pnetioe of oteemilningthB end of the waahliw cyde by 
h y d nowta r romfinge no^ caution. TheontlaUly, the grari^ of tiie 
watei flltrate ihooid be higher than that of tbo liquid renwinkg in tiie 
ga i n , Thk k ^ipracfanatad only u the opention appraachea true dla- 
pkcenlant waahlog. Any kpM from thli wfll mnn that the wuh fau 
Doen faxmerfect* end the nydraueter will read oorndderab^ under that of 
the Uqp&l In the oeke. Irreapectire of the rolome of Incnaaed aohttkm 
p co du ced, it wOH be found that xnofoey la aaved by kkkg a mfety meaann 



CAXM WASHING 


57 


tiiw on tfas opcfitjoii wgHwtiiig' bm&d the pabt oo tliB 
wmcfa it ii &mnd tint die cska aliul om 


aod iiii!idi]i 

drometer wmcfa it ii deilnd tfait tfae oaka ali^l nmtiliL' 

Daily, ix¥l lo acme ouei, iiulifldttal, tati for cacfa ntn ihookl bo 
made for die nlnble raaioliig In the ookOi TUa dali la vafamble for 
factory recoida, and faaa ha paydbologkBl efEect on tfae operitoia. Tbt 
kttar la often apoUed by dem in acquaint^ tfae operatota wltfa tfae 
reanlta of tfae an^yaea aa qulckh aa pooMhle. Bra a oonadendona work- 
man win fall to naaon oat om caiue for a high peiratage ahoarlng 
In aome nm If it la delajed ao that aeraal nma Wfo elapra in the 
mwinrime. It hu been often foond that inatead of tcallf pttmping waah 
water Into the niter a weak Uqaor faaa been mode of tu waah water 
aoppty tfarougfa a leaky ?ahn^ an ore rn ow of a tank wrong awitcfalng of 
falra etc. Sttefa trooblea can oBually be overasno by working iq> a part 
of the emidied material u addWcmal weak liquor and oalng a fitafa 
itqiply of waah water. There la no better inmcatloo of tronblea than 
from tfae anafydcal reBOha, and obrlooaly^ tfae aooner the tranhle la ferreted 
ont; tte kaa tfae loaa to die company. It cannot be oraemphaahed how 
important It la for tfae beat lenlta tbat the Indhrldnal openton be 
encooiaged to b e come real oqierta on nitration. SnperiiaoEy control 
by tfae or hla tedmnlngiat la, at bea^ but pmdic or 

intermittent^ addle If tfae o penunt la capafale and folly Inatiacted pride 
fax fala job aitfntnatkalfy proaldea aoperridoa of tfae Oanalt quality. Nolfa- 
ing adda more inoentfare for nadntnudng good work than p rompt rqi ort a 
to tfae operator of tfae analydcal reaiwa. Delaya in traii M nitt in g auefa 
rmorta an not ahnya doe to lack of dedn to ooHqmmte b et we en 
hbotainry and niter atadom bot more often tfae laboralnry rondne will 
not admit promp t adfawL SuA oondltlQiiB fam aeraal dnn been noted 
and witfaont aia p don the dilef of tfae kdioratiify ^ipredated tfae need of 
better ooHmeradon end danged tfae Uanatotr rondne to meet tfae demand. 

The ame eounda Uke tfae conradlonel hint of die Importance of 
lafaoiitnry •nafyaei^ namefy, to dieck plant pracdo^ and tfak la of oourae 
trn^ bot ft fau anotfaer Inyort ao ce aim. whdn, prior to tfae idfoot of 
the n^dem nfaer. nfaer pnm opetadon waa-faard aod tkm work the 
r at o r a ooold m muatn red fram atrong and nnrinnrd woikeia. 
filter opendloo ia quite die rerawe,-— the operator ia more intel- 
Ugent To aum men labondoiy reporti are not ao much diecks on their 
work aa co-operathm aid. A ntfaer ranmdcafale evldenoe of tfaia difference 
h die appredatkm of kbonAiry eniljaia oomea to mind in recalUng a 
large chemlcd plant whidi diaceraed mate and frame prcMi end pot In 
Sweeduid fihm One cqierator oat (d tye wee duecn for cadi afaltt and 
reaahnd in two Itallane aw one old Irlahman beiraaelected. Tbeltalitna 
picked im titie edieaM of operadon fint bat the Jrabnan bad batter tad- 
iorndV m fab waahlog nemta. A friendly rhalry enaoed, ami faiateid of 
faring the rep ort a from dw labocatory, eech wora fairly bimnd tfae lab- 
onuoiybytdepfaanfaigfordiepeinatagDof hbbMrnn. Needloaa to aay, 
tfarea tbm are pralaro In tfae moet gknrmg tenna by diet management wno 
pofait to dm aanv on die better waaliing of the oM wfakfa akne tom 
400 per cent per idnam on dw faiataQation coat of tfab bettniy of flheri. 
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If kboratory inalyiet.in nporti an wock doii& the qoeitloa ari«8 ii 
not nich A 'report nurety a crj over qrilled mOk? ^ei,* for tiiat putlc- 
ultr nnif bnt tt galdei tiie opentor on snooeodlng rttns. If labcnatory 
aimlvaei dunr comminoaly gem la It not umH wotfc to cantfanie 

mwng the uiA^fiea? Tim are Iiwtaim where wftfa unlforniltT of rnw 
prodtic^ oontrol of the opendoae preoediiif filtration are refinea ao that 
the- matrrlal to be In the filtera nma truly uniform. In anch 

cMea It la qttita idixilariUa to nwke the anahala per ahlft fautead of per 
nm, bnt If the nw preduct la liable to efaas^ or If the ba tchee oumot 
be coatrollBd with eaarfnf , the op era tor needa the inalyafai to verify 
bla. opeiatlan. 



Chapter IV. 
Cake Drying. 


Dnrlqg tlia (aka fau bon nuiked lowort in tlis ofcle of filter opem- 
tloD, but it li now retUiad tlint tfali dqaitinait la w oi ' llfy of more 

■iliinllftri, 

1^0 boj^ witix, if fihiatloo la defined u tbe aopntloa of aoUda from 
liqnidi^ tiSsn the drier the dbcfau^ ok^ tfae cwnt the a ppr oa ii Ditkm 
to deflnitloi]* 

Dryneea of dlaefatxfa ki' obvionafy ad wdigeoiiB in chemiial marmh 
factfniea when bone dry prodpitata are the prodncta tnrned out Nit- 
nral^, wbcA a f nrtiier diylqf openUloD la namred. redodoff tfae molataie 
before feedboff tfae cake to tfae diTer reUeva tfae do^ of tfae ui y er and it la 
flenerallf diaper to extract moiatune mecfaanicallj tfau to envonle 
It ndng ttp good B.T.U.'i. 

At one mne drying wu oonaldered neceaaaiy aoUtf wfaen the aoUda 
wen dealred aa a oompletelj dried powder. It la now reallaed diet to 
meaning to dmArr— ttie cake oofort Ut dfidtom la good pracda 
In almoet all Inatanceei loehidlog tboa where tfae ooM la a waete to be 

When tfae oaks la a waate^ the percentage of molBtiin In tfae cake la not 
a vital OGoableratloa ave to gtainl igalnat loaaa of vahable anlnhle In 
tfae d la diaige d If tfae washing operatloo fans been efiklent divlqg 
tito cake may be anperflooita, but If defecthm waafabg hu taken plaoe, 
tfaeo decreaibg die ninta h i wi content decreaaa the lomble In tfae calca 
In other worda, tfae drier tfae dlacfaarge; the ka Uqidd preont and oouae- 


queody tfae lea aohible th row n away. 

Wm tbs aolkla an waatea, tfae drier tfae dlacfaeige, tfae easier tihe 
are to twulVi in dlapoal I7 tnnqiortatloii, Thla la dearly demon- 
atratad wfaen itctorla kxAted In die bout of a dty have to trra tbeae 
wttMea til distant dum pi. or Ikhtms at wfaarvea when alopiw oaka aplll 


.nrici to dlrtaat dtonpi, or Ugbfn It ^ . j... 

on tlis mrcmait ud bcnue no hbor of dnnqug tne louL 

TWty the la {uodamentaQy diyendent on the fotmadoii of tfae 
t compact oke la prodncedi' the voldi In tfae cake an nfinfanfflcd; 
If a flufi^ cake la formed, tfae percentage of voida la kuve. In either 
oae the work of dn do g m eoHds la the remofal of tfae' llqtdda in d» 
voids. Obvloualy. tfaoao cakes faavhig low percentoe of voldt nqtdn 
lea do^ on ds iiryliv opendon tfain tfaon wldi Ujb. void content 

Flrmnna of Cake. 

It da aooewlaU but nefotfaelaa Imp o rta nt to tmderatand 

doriy d» tfaec^ of cake fomrtkm n/tkh ban aocfa a rekdkn to drying 

m 


‘toir 


oaka aplll 
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cflkkn^. Whoa a Ahor If flut itorted up or wfasa a lecrinn of a oodf 
domni flltor Ant dipt Into the Bqtior, the rate of Aov !■ ot iIb i L Tbo 
Aov nay quite la rudJty be co uc e h re d aa the anirimBrinn of the deUvcry 
from every aquare Indi of attrface. On each unit areat oka la bdng 
dqpodted and ba compactma la In direct p ropor ti on to die velodty of 
dm liquid behiji Alterca When the velodty la hl^ the atream Hnea are 
■dd to be Btroi^ and weak when the vdodtj liiow. Tfacrefon, If the 
velochy la raalolaliied at a Ugh rate for a 1^ period, the atream Itoca 
are atioiig end the eake Arm. Thla, then, glvea the reiaannhy on which 
batter dr^ng effect la obtalaed when otaxtlng wWi low preunre for the 
handling of difficult Aherlqf materlala, heeanae thla low initial preaaure 
doea not bnAd u rulatant a cake and admhs of a pnaler Bow throughout 
the cyde therdij. Ohrloitily, the cake produced atrong atream Unea 
mnat OB a dense cake If we eooalder die cake u being bulH up by anertlng 
the inrtklea of imapendmi carried by the atream Ifaiea flta momenttim 
bdng In direct proportkui to the velodw of the atream U^}. The greater 
(ha hmact upon the- cake, the denaer the cake produced. 

Sfiorta to get dry cbIm have In the past boen evklenoea of Inaufildent 
knowledge not only of the prindh^ undertylog beat drying methoda, 
hot alao of genenl e umion i y In fihzntkni. until noeatfy one of the 
moat progreauve mgar mUh Altered the eetdinga to hard, mtnpact and 
rekdimy dry akea, rqmddkd the dladiargcd ewei with freah water and 
reAlleied the mixture. The low augur content In the Anal tain proved 
the wladom of tfak method of mevrotlng angar lomea In prom cake, but 
mreful experimentation proved tlwt tbu procea i did not renh in any 
pro& worOi tlw effort ibe long time req^red to get the hard dry cake 
Id the Arat preeaea made the Im^ridea in the cake more aolnble, ao that 
when mbcecl with (reih water tfa^ dlnohcd and krweccd the purity o( the 
recovered augar to a point where they made mobuaei rather tfaiiti eryatal- 
line opgar of the r ec o ve r ed ancroee. Time waa the teeter wfalrii nnlHRed 
thne reaulta. How to deaeaae the time required In obtaining dry cakoa 
in frame premea la pertinait not only hi the augar InduAry hut in 
diondcal immifacturo In geneitl and In the pigment and color Induatry 
In paitlcu^. Uatmlly the time oonaumed hu Ito greateat bearing on the 
capacity of the Alter ahiee tea# «rvd for drjfhtg it timo loti for pUtrhg, 

Plate and frame Alter pcemea atand in a chaa by themarivei aa 
Altera delivering dry ok^ TUa la bccaoae the cakea are more oompact 
riwn thcaie obWnecl from any other type of After. We mute therefore 
dlicute the egcntB at woric hi maldiig bard cakca. 


Ca Vw In Plata and Frame Piwea. 

In pla te and frame prcaaei the depoait h eadi frame of the ureas 
Btortg ai an inckpendent cake on the two walla of the frame wfakh DuDd 
up they F»w wt- Farther Altration la not a pure ake boiklhig oper»- 
£0 but ii rather cake eomprmalng. The soUda are oonAned in the frame 
and aa more aoUd entara it Jama the partiedea doaer, deertaaing the volda 
in the caltei FIftndkm In Altar pnaaea, therefore, variea at tUs pohit 
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from flHfitlan in knf flHerib ^ tiat tlie pomp bcshii to do tibaaorii of 
cako uoiuprci ting ndier tibui oontintdog the iro» of oka formhig. It 
If this oompRfcbg acdon tlat helpt n nateriiUj In da prod acron of 
compact filter pram okea. The pRodple of oike oomprealon for di 7 > 
nflBf of diaciiB^ If unfortmat^ not tppUcibfe to leid type fllterk 
HerBi the caka rnnat oot be lOowed to fonn ao h to tondi earn other, or 
othenrifo ell da adronligea of dlapkcenant wuhlia In aelf dlfcfaim 
Bie jeopordliecL Alfo, In preaanre leaf flitera la loakllota m 

Ita erll effect of wirpbg da mter lama. Difficulty from tearhig da 

. t 



Cmrimr T. nrtmr * Cmtnt 

na H<-"Aa Up-to-Dats BaeiBod Plata Pnaa 
liLiaoanl apimiaea yt** to fla phta aid fnioe piaia 

doda on diatortad leaivea and from atrtlfhlenixig da diabage uamlm 
la appatent^ bat In a veU-dealgned and veD-opnited m a rWne da finer 
learoa an apaoed ao dat da cakea do' not meet When tia kana an 
Iwiit out of ibape it la ptacdcalty an Itmxaalfallity to itial^itBn them com* 
idetely, at kaat afaDe In da filter, ad l&t da apidiiff la danged 

afid of da taavea an on doaer cenlen. Tiua, of ooon^ la a con* 
AiAm ripe for cootbnlnf Bik difficulty and be nnna a a ronalint aooree 
of troabto. It la not noerally tmdantood.juat wfaat prodima da di a tor- 
tkn of fitter kavea. It ia not that da kma btnd away from da akea 
aUdi tiEfe Joliad ttge dar but dal; by tialr baThiff Joliad togedar, 
da praattn bet ween dam la kiwoed wfafle da eap oaa d akka of da 
k am an adbjeet to da full pnMon. Thk gtvea an eanm foice which, 
■i»fing ofer da endn airfaoa eaerti enough pr ea aun to ouae da kma 
to bend In toward da Joined cakea. 

WWfy Ji mimntwA to lave p fo g r e M iMl ^ acoonlfaig to da bert 
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fflodiods for ckriflcaffcm tod cipsdtj, yet the tfibtsnre for drying It 
•dn In the najoiity of cani too idgfa. There li' only ons loltitlonT-aisIn 
dm CikBi Jolii qnldiBr hf ndncing tho width of the frunai. Too wide ■ 
fxBffls tcqnlrBi too loQg a oulldliig period and albwB too great a 
reafitinfo to the flow to he set up before the work of cake aiin^eulon 
c iMii r u B n cM. It la thus seen that for any particular material thm la a 
balance b et wee n tho imalm o in caking capBc% of a prpu and the drynofla 
of tin cake cooBliteat with eoonoadc operadon. Tfaeae data are beirt 
ddermhied by eau er l me n tation on tin Doaterial In hand to dcterndtie Its 
fllterlitf cinractenatica whhoot ghpfaig thought to drynes of dladargc. 
Knowmg the cahe tblclmna a obtaloea before tin fUtrate decreaare to a 
anal] flow atill Indicate tbe afate of the frame beat aulted for that 
materlaL Onqge b width of frame ia not a new Idea but baa been woU 
appreciated for max^ ycara, Tho manufacturera bare beea loath how- 
erer to reduce ftame mtha to a pobt where the walla of the bkt porta 
are thb. Thla fau been tin Unng qnclflcation bat the aaiin area of 
port fate la obtafaefale fa several namw Intea aa fa one wide port and 
with no greater tendency to dog the hdet ban fa oonventional ports. 
This deil(^ ohvkites the neuarity of chamber p re aaea with tin mopy- 
anoe of c enter feoda. It b inrprUnff what a difference ^ fa, frmtoe 
thkhnaB wfll make with nmay materiui fa tin time required for dryfag. 
The loai of vohuin of adm per frame la nn^lglblc as compa r ed wltii 
facreaae fa cydea eaae of dladnige and better au-round effideney. Frame 
tid ckn ei abcNild be (Wrrmlnrd ahnost entirely on tin baala of drying 
time required* 

IgolBtnre Dlaidacwraait by C o mpr ewed Air* 

Dryfag tin oakea fa leaf fllten, therefore^ muat be obtained by dlt- 
phdng the entiafaed Bqald fa tin voMi of tin eakea by acme gaa (com- 
preeia air, itean^ etc.). Ihla part of tin flkerfag cyw la unckmotedly 
the weakeat In the op cn rt lo p of leaf Altera. To atari with, tin cakes, u 
built up, are high fa vokb, a mere eaamloatkm of tin cate ahowing tin 
esterfar of tin cate to be far wetter than that against tin filter doth, and 
the bulk of tin Uqtdd eatracted from the cakea nnut peai t hr ough an ever- 
Increaatag redatanoe until pmetrating tin filter dim Thla, of- oouno, 
entails duty on tin drying amt. 

When drying wltii rnffipremfcT air, which la fa reafity filtering oom- 
pmsed air tiuo^ tin cakes, tin eff^ la to supplant tin Uquld fa the 
voids of tbe cate with air. Thk obvioosly, n leas support for tin 
faitlcte of the alaa, ao that there la a rearrangement of iba partidear^ 
generally spoken of aa the "ahrfakfag of the cate*' The ahrlnklng reiulti 
fa cracka aevelopfag vrUch immediately form paths erf leas leakrtanbe for 
tin puasge of c o m pre seed air. At thla stage tfn drying effect la nqgUglbla 
fa compaxlaon with the work of c nnyra a nDg tin dr and best practice b 
to hdt thq drying operation at tida polnb 
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Pnifcotkxi of, CnoUnf of Gako. 

Best dnlDg operation In lof t;fpe and contitiiioiii tacunni flitexa b 
obhrfned, m emor y ^ proceeding m that rrmmmr iffaldi the 

early fonatlon of cnicki. With granular and aindkr nateriab tUa b so 
piadkal tbat Ibe Htflfergnga of per cent of znobUin In cakes of audi 
nmtcrbb as discharged from modem ffltsn and mobture In cakes u 
dbcfaarged from fikv pr e s s es b not bige. When fine, floe* 
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cukot naterbb It b mote dUBnnlt to p r efcn t early cxacUng. The pro* 
cednre in such cases b to build tq> as dense a cub u poedble belote 
admitting the wimpre se rd plr and to r em o f e u nradi mobture In the 
cake at u low a pr e saare u poulfiln. The means of forming the dense 
cake can best be db a r ml ne d by eap cflin e nf a rinnj but b b often f oona that 
If Ibe Inltbl fl liriUon be canbd on at a low pramur e and allowed to 
rise to a point c o nri der a bly lem than that used during the washing opeiar 
tkfaf good renhs' are obtained. In vacuum naitlnu o us flhetii mp&atiJij 
of 1 i» drum typ^ flipping tnd cike-oompacting mecfaanbms cap 
pflect 4 )b TW|b iffBdbfmloi^r^ln 1117 dedgn of ^acqnm couthmouv^ . 
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fiHen, where cake cnwidm cumot be ivelded, tfaece li » biff Hvlng oo 
the dtttj of the TaRmiiii pump If the ■titrwfrir Telve be oomtracted eo u 
to dmt off the eoctlan it the dme of cnck f omalhw . 

Lof trpe fUten anaCmcted eo that the outlrt of the leavee li at Ibe 

of tibe hn not ■■ atlif ecbny u t'htian riit dnJn f corn tfie bn ti nm. 
The tenon for tfab b quhs eppu^ for bottom-dlecfaafse lesvei dnln 
out all the Bqiild« wlieiw tiie top-<UadaiBe porketa the Uqold and on 
diicbaige that Uq^ la for ced baca t far o u ^ the doth and ndrae with the 
(Uidaxied cake. Thle la the advantage of bottom-diaban fiber leavea 
and la me ooljr itaeon for drier cahei bebg obtained from &lr nae. 

It li a proved fact that omoj materlak nay bo dlad mr ged fiom leaf 
or ^^M*'^***** filton Ugte bperoentige mntewe than oaka of the 
■me naterUa dladanM from filter pceoaea and yit In anheeqneat driera 
win be found to’ work better. Tide la dne to the akA formation admitting 
a better beat cowbidlTltj and eaape of the ateam vam. Tm& If the 
cake from the fiber pteana be bfuan up, then the adventage Uia with 
the fiber proH cakea. 

We nnut alao ramwnW d^t In true cake bufidlng the dqxalt f tna* 
the doth la the denarat, while dat farlhat away la a ofta rt and 
cuutilua a gmler perc e nta ge of Uqnld. In dowataring thla calo^ the 
Uqnld mtat pen e trat e thr o u ffn the ever-faicieaafog denae puts of the oka. 

then, a the dna If the ledahinre of the deene dqxalt la too Mgh, 
the work of getting the Uqnld fran dio eofter p o rtlou e th r o ug h b la 
InTTfi B Hl . Hot tn ndnoe dda imlat a nfo la the qu a atlou . . 

Ckbe eraddng on mnlln uota drum fiben hn been the p r im e dfair< 
back In obtaining dry nkn from tfaeae meddnea. Some faataHitlooa an 
anppBcd with ovoibk dry vacnnm pnmna and are aide to get the 
naiwnr e down Irr ee p e di ve of crado. Thb la, abvlooaty, a poor uao of 
power, Tb co uipr e aa dbe rakr^ drrm i ifn g the vcdda In the odiea la the 
bad mdiDd of attack for dewatering the cdra. TUa la BCDDmpllahed br 
oompnnfaig the odce cm foe dram m a c ontfamoua filter wffo a belt and 
ralm aa wKrlbed fai foe c h apter on *TrBlnc Apparetu.” Snooen with 
anch devke la obtained oofy wfaoi the cake la not dlaiuuted . Roptare 
of foe oke pio v enta free puam of tfao water fai foe cue thronah foa 
fiber doth nd ghrea tnMude men calm adhering to the bdt if foe 
cdB la properly co m pr e td by the bdit, seda cannot form and fo ere- 
fore wTiM dry vacmm pump a ou be naed. Tlili oeatea a wing not 
ttdf in firat coat of p um pa out In power required for their opeiuon. 
By foia meana caka era often be aladiugeif cwitalnlng lea tn half 
the molataure that they wotdd cmtein w lth^ fote devloe. The drynea 
win vaiT wbh diff er ^ naterkk and there la mdch flejcUdHty In ^ 
diola 01 the dofo taed for the belt and In the praaeure ap p li ed to the 
roOen. In faradUng a free-flbsrfaig naterkl foe m can be mticfa denar 
and the pi ' iam e nmch hera ler fom In handling dower materlala. TUa 
la ■fwwtriwi for dnco foe air pra e tiatlu g forom a fredy Abend 
k not u neeaaary a In foe craoef foe fofllciib TOterlog Daterld* 
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EMtlng. 

Hetdog the ilarry for filterieg oven when !t ii a water tnlztnre will 
prove beodBdal Id drying the ana A cake fram a hot Bailor can be 
DoJIt np much tfaldcer thn from the nnie liquor cold, even tnoogh It be 
a water mhctore. Thli eoaUa moditarQ to be exbaded more eul^ 
fnim the departed ohe and the beet orrled by the eolMe evaporatei 
mne renftlnlng oiolitiiie. F u r thenuor e, If the (Uectaufad'ake li fed 
to a dryer, the higher the ake*! tenqwratnre the ten heat li leqabed In 
the diw for complete evaporatloa of molrttiie. TUi fiuC led to the 
Idea of maldog the from a oontiiniona filter directly oonveyahle hf 
wire krithy to a dryer, TUa principle la the baala of the FBlnc Drvlxy 
^ton. ui Qu ake, wnlle ^ on tibe drain, la enmohed m a 
wire belt tint cuuv e ya It Into a dryer. Dladuin of the cake u a dry 
powder la eff ected 1y a wlilra dUodga me dried aoUd from the 
whe beldDg Into a cov ere d hopper. TUa dem ocanpletn the aeijoratloa 
of die fram the BqnJd oy dlachaighy a roily dry cake from a 
filter. 



Chapter V. 
Cake Diachareing. 


DiKiugfaiff die cikBi fiom Alton li a nooeMuy e?!! mp mm n ting 
time loot OT tUterinff or mi h ii ig. When the cikoi tn nmibleim 
■ibject to furtiier p i oce H liifc dlomottfiy them In a oonditkm oeileit for 
the mtmmtp ie nt tmtmmt h a Tfttrr oi tadudqoe and proper cholcB of 
iifhina. DlidiuBliig tin la In nany n a p e cla tiis k^oa t e of eSI- 
dacy in Altar opoinm. Anr t;m Alter tiiat onnot be opefitad ao u 
to tile dotha in a fteo Bjtanng m n rt t ri w i for recnrrlog nma la not 
only f i ifffirfcnf , hot a mahe ahl ft lid datfAcatlon, mabfaig or 'dryli» fa 
fatulj and dfacharge aatitfactmy, and the Alten can atUl operate iro a 
oertam daene of econony. ICm Alien an operating pomy reaaon 
of Inmmpiffr , or timoconaviifaft dlaJaiue of the calm than for any 
otiar leanOf and Intoo nany of tem tida la noedlenly to. 

'nsiadaiglng” meana fffMooiBf of thr coW n at to rtndtr th# fiUtr 



to riw a d e q e aaed opadtj faffing 
fmrion aa the donlog la 
anlu of 


iwo- 


The f i nahmanlii of cnrop fate dlaehuge la that the Alter cloth (both 
ha Birfan and pom) tiall.ta deaiad loo far cent ^faoe cleaning 
la dbrlooalh ^ nu afaitofei em f Uto cdnnlng la the rabject for 


ComfUto d m atM jf aIgnlAwi ranofal of aoUds from tin hitantieea of 
tia Altar doth. If mo wa an nffidently Arm ao that In f nmi 

tia doth tiay poll aH tha partklea out oi tia doth, comgto dladiii^ 


li eaiy. Ben ve And the aeont of the funffiar ^ 

flame pram, for a hard ckhn la cob er e ut and cuy to dbdauge. Other 
adfin^nto getting hard -cahea an atteodant^— the fundamental la their 


. Dodin Altan, apeddfy of the leaf type, haid, compact 
an iBS^ d h ti ha d tiat can ooeapan with tia fran frame pnnea, 
wUcfa are co mpac t In form and faU oat of tia fiunci ii oporaton move 
im auooemhe fitnaa. In nadam Altan, rererae current of compraaBed 
Btr, tietn^ waisr. dc^ ada aa the iHadarglng ageoL dIaengaM the 
caha fnsn tia catii and allowing tia ad&da to hifl fay gre f l ty or to be 
reua^ 1y a ynpa or l^ihldng atraana. Bcvwae preaure need not 

eltiaagh tlare are immaro u a n»- 
tarkfa Hat fall off wfifle tia referee current la on. TUa point la Tlial, 
a enKoced the c a u l Io n efery modern Alter triwifa<« j i| Fqf twiwi pj 
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ttfing reduced pr e mm a oo^. Obrloo^, dielr co p c ef n !i in u effort 
to oQneenm the Ufe of the fitter dodb pr eM u re^ when urtoff eteui^ 
reproKiiti Ugfa temp amtnre, wid, tmlm fiqera ii wflydBiit fomfentfan 
to cool' the teD^wnture In the cJ^ thb li t fidnr In deteriomtlQf the 
doth. 


Rfffccte Currant duhargeb 

Some of the moot mirked edvancei In filtratkm an doe to the intro- 
dncdon of thoie oontimanu fihen which enmkiy r er en e cntrent dlidaffB. 
FDterB woxVfaig on aodium arbonat^ frefr-lUtering oddtsn cuhoaat& or 
gypnuE^ maj not require tide mans of dlfchaige oo iccount of thdr 
exbemdy grtmobr or free-filtering characteriati ca , bat c e mqit 11011101, 



Cttrluf OiM CtrpmmUm 

VtBL idr-Amariaui Condnnoai Botaiy PUIip~- 01 ib Trpa 
The fittor ana Ii amiMttd trumne to fin urii huhad of oreund the perlphefy 
of the dmn, u In dram fiten. 

ind other fin^ divided materlala are inappUodile widioot ddi 
fTiiMitui of dJachaige. If of tfahi Und of mtterial b left on the 
^inrii, r e gir r ln g Auiatlon oMiMi fine putlclea to wedge failo the dcpoiit 
and aode-llkolnipenetnible soaie nenmi end mart emethdj Uoda off 
further filtration. 

The advantafo In the me of c omp re i eed air, ataim or water u fibs 



68 INDUSTRIAL PILTRATION 

diidmxgbig igeot li dcpenctent upon looil condltkuii. In leaf flItOB 
revene current through the kives wfaDe are mbmcrgod Ii often 
more efBcadota than the lame current through the haves iUB|)CfMk!(l 
In the Btnioq)hcre. Tliere b good reason for thb, for with tlw iub< 
m e rg ed bares the water has an opportunity of ge^g underneath tlw 
cakes and bdpa release the odee woen air current Issues through dn 
cloth. 

Some aporatmi are quick to condonm reveree current dbchaigc lic- 
caoae It win. In some rsses, desr small areu on the leaves and leave 
the remainder undischarg^ It b trtio that if the air can escape through 
a part of the cake it wiu not issue through the rest of the leaf fordluy 
ciinA to rdasc the wfaob cake. Such condltikma fndkatB that either 
too «nae a cdolfa b being nsed. or else that there b some tonsdoua oon- 
adtnent In the cake whhab defies dbchaige. In thb r espect It b well to 
point out the analogy between the nap on the surface of a cotton, or 
cxDakiae, filter doth and the hair used b pbatcr for waUa and oelUnga. 
Each has a biiidlng action and die nw of the fUter doth b a big factor In 
causing faKfiEecdre dbchstge, so tost mrtallb fsbrica are oftoi ad- 
vantageous Just for thb pcont ilone. A dfaqimion of thb ciEbet of nap 
win be gone Into bter. 

It cuuot be too straogb emphaalind that automatic dbdmrnc from 
leaf type filters b duo to tae mmhinarino of the rebaslng of Ac cake 
from me doA and the fall of the irmtarfal due to aravlty. Thererote. 
any fanpodlinefit that hhideri dthor factor JoopartJwcs the dbchaivc. 
Soicne alcBS hare a rchtlvelv high tensUe strengAr-arc Icathow in 
texture^— so that the mere bruglng ovor of the ake at the top or Ac 
leaves b snflident to hold tbore cum from dbchsridng. In su^ reacB 
h b good practice to coat over, or cover, the rim of me invos to imwent 
filtruon st thb pdnt so that no bridghw effect b pOBlble. The nmc b 
true of ai 7 ofastrnctloQ which tends to bald the ciiECi auefa as bulky side 
aligning 1^ In Sweotbnd Alters, unOsttoted dramngD pipes In leaf 
cona lru crion, etc. If, therefor^ die reveree current of otnqureased air b 
Inefibctlve In r e l e sah ig the oln from Ae surface of dw cloA, If tho 
caka b of too uxnll a hulk, or b preventKl from (alllog \y some niHlruc- 
tioo, the dbehuge vHH be nnsstw factory, 

ITm oI Steam, Air, Water or Scraper. 

Detennlnlng whether to use oompraaod air. stnom or water, etc,, as 
tho agent for dlsdiatgoy b a mattor best dedood In light of local om- 
ditloos. Genoralb spesUng, comproacd air b best Its pnuurc b 
easily oontroUed, tt adds no moisture to the discharged cako, and its tom- 
peritore laa no deleterious o ff eete on tho filter cl^ sod It dbtrfbutos 
ttielf wd} acroa tfae.endn area of dm dodi. It doi^ of oourso, have 
a cooSog effect and when handUng hot liquor It may then bo that staam 
can be nhodtuted to better advintm. Steun b neoeasary when tamdUng 
maflerbb that must be mafntafned at high temperature and It ■bnjb 
today u preferred, to cn i hpr aas ed sir for Ab &ty. Ttw tioubb vriA 
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c o m p fgaa cd hot air Is that the bent of c ompr e ss ian tdded to the tea- 
penture of the hot sir pots a stnln go the c omp r ewor . CoodeoMtlon 
of steam on the Intier surface of the mW often dlacfaai]ge from 

laf filters when this labricatfiig effect makes the cakes slide fnnn the 
leaves. 

Water, or any liquid, Is In a sense the best r ev cf ie ennent hrrsnse 
It more fordhly piianea the cake from tto doth, bat hi use la obviously 
limited. Unless the leaves are subm erge d, the water will often fall to 
remove the upper nrta' of the cake before It issues through the cloth 
at the bottom of ttu leaves and never Issue tfarai^ the omr arms. 
Revene water, hot or cold, Is the amt that opens the pores of the cloth 
moro positively than any odier, but It is hard' to dlstribtUe acnMi the total 
area of the Imvca and the wdght of the water' In a vertical leaf poti a 
heavy stimln on the doth at die bo Uom with an exccM Issuing from the 
bo t tom. The moat successful method of reverslDg water Is to' close the 
bottom discharge valves and to open an o f erfi dw at the top ao that the 
water that passes throng aoennuktes and the load at the 

bottom of the loaves. It Is ■nme tlmM pn—thb to feed both air and water 
as re v er se en r re o ts and it Is always possible to feed c o mpr es sed air 
after the water has filled the filter. Tu babUltur actlaa of me air sdri 
up the water aiul aids consldenbly in elranslng baoly dogged dolfas. Thk 
la cspedal^ effective If with tundng on the sir the bottom dralo valves 
arc opened. It Is yet to be proved good practice to intzoduce steam 
with water, or after a r ev er se conent of water, as the steam simply 
condeues and heats np the water. Its poighig effect behw lost 

When cakes are thin and have not snffloent bulk to fafi ofif of tbdr 
own wdgfat, when rdeased fay comprased air, discharge from leaf fllteri 
is Impractical without aobmerglng the leaves or wltnrat osing acraplag 
moth^ If the latter moat be r eso rte d to, It nmst be reillsed that the 
scraper has dw teodoicy tn smear the cake Into the pores of the doth 
tuileu die revetK current of air la operadog at the sune time. This li 
the boalc rcaaoo for the efikfoncy of dlacfaa^ In condnuous filteri and 
In dio automatic discharge plate and frame preaea. 

DUeharge from Qravlty Tank FUtera. 

Hk (llacharge frmn gravity tank filteri hu moally been by the laborl- 
oua method of hand sluvdfaig. It la simple, howev er , to rig m antn- 
madc mcana, eipedally If wet dladiun la not obJeedoDable. All that Is 
requJr^ la a drainage openiiig and to tordbly eject the cake with a water 
hoae. It la also poadblc tn dlacharm the aoUda roediankally Iqr uaii» a 
rotating nlclng device that can be lifted free of the liquor Im wnDe 
filtration ami wasUng take pkoe and that can be lowered Into the cake 
when ready for dlaaiarglng. The weight of the rakes will be mfii- 
dent to plow Into the soUda. The rakes must, of oourae, be dedgned tn 
move the mwl toward the outlet provided In the tank. 
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ThloknoM of Caka. 


Often t!iln caku an hdd to be Inrapabln of dlidiargB by l ef cr ae 
camnt inetf¥w^ whereu tlw trqable lia hi the eooatrnctkm of the 
flber lama. When the r w an e current of c oinpr et d ilr la flnt tuned 
Intai the leareBi the effect la to balloon out the niter taaga, eqicdalfy with 
denae dotfaa. When the bag la dhteoded, the npper part of the bag 
aupporta the cakea from falttug^ even tboogh the rerene air baa etSdintW 
diaennged the cake from the cloth. Thla la obvlonaly a omitiary oondl- 
doa tor the beat dbdaige of the cake. It la mlnhnliod fay aecujnng the 
doth to the kavca at Intemda acroaa die endre am of each Icaf« or by 
lateral adtcfafaig of the doth to form podieta Into whkh wooden alato, 
ate.| dmlnM menibenr are Inaerted. Tbon the halkionliig effect la de- 
creaaed aomideiitly ao that die dJacharge of dm cals la Juit aa eflkfent at 
the tap of the leaf aa at the bottmn. In condnuoiu aaciram filtora tha 
aedkoB are narrow oongh and the wlro wlndliu la ipaood doac enough 
that Mnonfng of the glvei no tnmble wltti thm macfaliiea. 

Very thhi okea are dlffe^ to dbeharge but do not offer the dlfh- 
cnltiei gicD unt ered hi dlacharging cakea that are too thick. In leaf 
tkm, tokea are too thick only when adjacent okea touch euh other. Such 
a condldon la diametrically oppoalta to the theory of operadem In thla 
type of filter. It la {tmdanic^ that a apace ramnin between adjacent 
cakm that there nny be room for the free rail of tlio cakea when rclcaiicd 
from the filter medium. When the otdre apaco between die IcaTca la filled 
with ctlst it la rarefy that the odsa mi be diadiargvd. Orcrcharjnng 
of a leaf fiber la bad opemdon and Indlcatiw: of poor controL If It 
wen dat the eatra time reqnlnd for clladiaige wen Ita only dlmd- 

3 ft would not be ao neoamry to emphoalxo thla ^nL But, over- 
[ la productive of warped kavee and they 1^ any bc^ of 
fiftratkm. 


FUtiate and Cake Rating. 

Ovcrcfaargliig la due either to too kuig a filtering qyde, or to too 
narrow a nadng of the fiber leavea. Either cnndldcmla eaafiy controlled 
iud good filter operndon denanda the prompt oorroctlaa of moao onndl- 
dona. Them are Uqnon whkh, w the proc^tate la commonly formcil, 
contain too high a perceotage of free-filtoring matorkl to In o^fy 
controlled In kaf tope filtera. Wherever poaHib^ tfaeao matarlila ahould 
be handkd In oonHouota type flbera, idudi are mm adaptable to tida 
cIbu of work, but .where tenmenture, add content, etc., call for leaf 
flbieri, the wkkat pnctkal ipadtig ahould bo enude^, and If the aoUda 
Btm hulld too ftedv, then the Ugnid content ni the imterUU ahould be 
bicreued hy rctonuag aome of the filtrate. 

Conaldoatlca of overcharging brliiga out the point too often over- 
looked, namefy, that tbe rating, or duty, of a filter can be dthor In tamiB 
of fiJt^ detfrored or In cake bulb up. With very fne-filterfa^ mate- 
riala dm latter view la aifer, and wmk ft nmat m nmaaoied hy dm 
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qouidly of flhnte deUtcred, or the time of fl l tar li M L It li tlia prime 
amridoBtlaa, for ■el d o m li the ncaoocmJcil Umit of attndioa.for nth 
TTMtnriala tmdKd ^ wmitliig for die fl Uimte to decreue In flow to Iti 
ecoDomlal limit To do ■> would 1**1M iq> a oke too YohunliioQi end 
hem for tlie bert opoitloo, txith u rmrdi waiUnK end dledm i g li i|’. 
In ttrign, SwQOtknd 1 m filten-ire idimttblj idaptM for tfaoee nUdi 
which euflj fall from & kam, for the lower half of the opeoi 

away from die leaTW which do not hare to move throu^ the cahea. In 
pmmoe, howerer, the cake In the lower half la often a load In exoom of 
^ power of the (^tenting cylinder and makes for dangerous h*«g*«g of 
the Bgainat the ahril. AlaOf p ^r m iiilny Jq the 

lo w er half has to be remored bj hoeing it ottt I 7 hand, or boaing It oat 
with water. 

Nap on Filter doth. 

Dlachanlng the cricea from leaf tm and mfirimmaM fiiteca la pxao- 
dcal onfy lx the ciIb formed la de p o alt ea tnxm the aor^ce of the men him . 
A aarfam containing nqs flbfea, or ahnlair nmghnra a, la obrionalj one 
from which the dlariaxge la compUcated In propor tion to the amount 
of mcfa tongboeaa. Ihe cake wlU adhere to theae aorficea In a manner 
quite afanflar to wall phater in which the roi^ aorfaa and hair form 
leln ror e em ente. In dudaiglng, therefore. It nennma raanntlal that thla 
factor r ee el ye attention. 

Frobahly the almplrat attack in overcoming the dUflcoldea of nap 
In the fiber doth la to it from the doth. Haonfactoxera oil 

filter dothj— up to thla tlm& at leu^— have not riveo any altnnllnn to 
the rednctloa of nappy aar mce^ are paaalbly when they uae a lfrtnfl 
abode Budi aa Egyptian GottoQ or long ati^ aameatlc cotton* etc. Thla 
that the local mn u mer moat provide Ua enrn m e ana for redoedon 
of mp. There axe aevecil w^ra of efTedhg ddi, notably afaigelng the 
cloth or mercerising IL Slngong t eq ui rea eonaideiible desleTiLy If It 
la to be anooBaafnl wlthoot Injanng me doth. To metdy remove the 
tc^ or apparent^ nap la to do the Job but partially, ^le nap in the 
Interior mnat be ronxived, ana thta Inmllea that the flame wfaan 
■tnp^ng moat ^Xba the f niar arirpa. TiK cootiol nrrntearv when 

ualng^wnae cl oth a la pcactlcalfy too aevere to be wuikiiwntike. On tfaln 
or open clotha the alngelog ‘mme oui eeally wrtenil dor throng and 
make a real Job. 

ifowurfring It the pcoceaa of treating the fabric with a c on o ahe 
Uqoor for a or to ■fttwtfnn of meh itren^ aa to limit the action 

to the aorfacD of the yam or fabric. In mercerlriiw c o tto n dotiiar onatic 
aoda la the uaual agent The oontzol of nda p ro cem la cot es- 

tnmdy but the canaddsed notarial moat bo wiabed ckaiL or 

In drylngi tho p rM Bnt will concentiito and qnll tbo ckplh. 
TUa p " ^— tovohea both equipment and labor that the arenn plant 
win not <aie to toatelL It la only kige filter atetion^ mfiiff boHa of 
doth at a time wfaldi win ever find It ecoimmlcal to go to trouble 
of ledodng nap. Conaequentiy, the avenge toatefiation la one to wUeh 
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tba nap b praenl ind nniBt be lilan care of hj other Innana, nch aa 
pra^coitixif. 

Pre-Coatliif Aida Diachargai 

Menrinn haa been made before of Ihe tntexlqiendeDce of the Tarkna 
pfauea of the fiber operation, bat ber^ a ytrj pvtlre enmi^ Under 
"dariflfarino** are foaod' that beat prfake that the Gitar doth 

be cnatrd aritli a free inert naderlaL — thia prooaei being knoam aa 
CQBtlnf.” In cUacharehiit tfaia depom aer aa aa the mama of bjlng down 
die nap neoereaxy for eaiy dbaaxgb and oanaeqoentfy the choice of 
nre-eoranf matew ia but al^gfat^ affected whether we are conaldexing 
it for ita niaciwiging qnnUti^ or for Ita aae in aiding Arfftf Hnn, n 
fax aelf dlachaige nhara tire nmterlal b free-filtering, diacfaam la 

ahnM afanple. When handling guiimij, geladnoua, or cnlkndal matoula, 
the macbaxie la quite the re f eree . In fac^ faihira to eff ec t a dladaige 
of the nUda from ancfa Hqnon long prerented the appUadlon of modem 
flhera to tUa dkua of mitnL It waa in ooajunctioa with the applkmtian 
of Sweedand fUtere to angar refinery Uqnore the prow fanriHug 
of ancfa materiala heratnp pnedcable. TIw ereence of dte olfference bo- 
tween KeoeH and blhin here 1^ In casting dm Mirfarfi of the doth, 

» lajlng do^ the nap whim nade diachazge pnarible. Hie re- 
■m oant of depodt la aatnoiahlng to many wfw hare not 
famiUar with the pncere. Hme and anln faupedioo of the filter cloth 
after pre-oaadDg will ahow hanify Boy tiude dqndt except acreping the 

■xrfacB. For indanceb hi pre-caadiw the dotha for hanoUng the aetmoga 
In llquora in nw wigv hobaea in tfio treplci it wai atendard practke to 
naka np the altmy ao that one pound of JUter-oel would coat xoo aqaan 
feet of filter cloth. TUa imooot; If added to clear water, oontelned a 
co n al d a iab ifl factor of aafety. aa teals showed that the depodt was sniB- 
dent when one pound waa dtatrlbated orer noo aquan feet Tho ted by 
wfaidi the epenter determines whether Ua |Bw«aat 1 m been anffidont 
or not is In exaniinariop of the dladMUMBd eaks. Hda'ccotemplttea, of 
courw, diy diadauga, aa dnkhig dlacfiarge ghee Urn no onooitunlty 
to ina^ the cake. Hie aurface of the cake wUch baa been adjacent to 
the dodi abould diow a thin depodt of the fiber-ald, uaualfy u a wUte 
ooatixtt If tfaia coating la not conqilfltB over the entln aurface of the 
oka tt la jptibable that the inWng portiaD la atUl adhering to the doth, 
or, more llkaly, fiat It la fiom that area of doth wfakfa has not been 
coated, Sure^ another jpreof of the efitacthrenere of the pre-coat la dm 
mdty olitdim from the nicrenrting run. Tbtfe have bcm carea where 
tmii proof failed, however, for the material may cham and the raluced 
flow may then be dua to the chamctorietki of the matei^ filtered and not 
to the poroahy of the filter cloth. When a doth abowi aigna of plugging 
opk tbeae dogged oieai get leii and leaa prenmat with eub 
ran and conaequendy grewa lere and loa poroua. With tfaia b n™ , 
therefor^ It bmniifa econooilcal to be geoeroua b applying the pre-qoat. 
BO that a doth wlQ be aafeguarded fnxn tUa dogp^ effect Iram the 
fird ppenllon on threugfa cadi aucoeedbg pperatioo. 
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Bfaddng Dlichirga. 

Whea fUtOTB ore woikliig on tiquidi contalnliw i snail peicenlagB of 
lolldi, they are better bnom u dorlRen. In uls cIbm of woik, the 
Bonds build up to form only a tUn ooatlng on tfae cloth and a discharge 
bf r ef cia e cmiait methods In leaf fitters, or any dlscharve In oontlonoiu 
filters, la Impncdable. The cnstocnary met h od Is to ahila the snHds off 
die filter cloth by forcibly ipnying water on the snrface of the doth. 
TMa la effident when the BoUds lave not penetrated the pora of the 
doth. Socccss of such methodi Is evldcnocd by the reco r d of the Merrill 
plate and frame preaaes In the Ofanide Indnstry and Sweetfand filters In 
cane sugar refinoiea. Tn both these Alters the sluicing Is done br rock- 
ing the pluldag pipe, or maidfokl, back and forth so as to (aoject the 
■hddnff Btrcami over the entire snrface of the doth. This opeiatlon la 
Invarwy done without opening the filler and In reapect to rlrsnllnras 
of operation la distinctly uvantageoua. 

In ahildiig discharge,' the projected streams of water actoH the 
sarfaco of the leavea nmst be of ■undent vdodty and quanthy to cat the 
chke away from the doth and dUntegratn it so that it will drain from 
the filter as a shinT. The angle of inddence of the atreom upon dK 
cloth must be audi tnt the water, rebounding, will not in ter fere with the 
projected liquid. Obvioudy, a stream perpendicular to the leaf repreaenta 
the bferlor limit, srfalte that projected iarallel re p re s ents the othtf limit, 
— both of which produce sero discharge. In pradice, the ihildng nonles 
are. located In a sluicing manifold at one comer or at one alae of the 
filter element The angtes of inddence are then variable, being greater 
when the streams play aninat the cloth nearest the noixlei and lost when 
playhig Bgahiit the doth farthest from the nonle. In order, therefore, 
to nave ^ average effect the bat dfideocy at the two cr li e ni ea la 
aaaifleed. This la the faoili of the dedgn of ahildiig noixlei, although. 
In praedec, the actual iluklng is bdlltated by changug the poaltkm of 
the nosxlfli by landtndlnal momment of the ahilcmg manifold. This 
makea the nonlei nave dianglng podtkma from that practkolly adjacent 
to the filter dodi on one leaf to that adjacent to the cloth on the next 
leaf. Id the latter poaltlon the angle of projectloo In removing the cake 
farthest from the ncue la bat -Tne entire oealgn la baaed on me p i emlae 
that ach leaf la a Aat surface at right anglei to the shUdiig manifold. 
In jpractlee, lavca In Sweetiand Alters appraodi tiila condltlcHi hut never 
rolixe it Notwltfaatendfaig, however, tms method of discharge li very 
e ff ec tiv e when appUod to cun of soi^ thteknemei. In Sweetiand Altera 
the ahildng namfold la located in the upoer part of the Alter and ao 
long u tho drainage opcnltn of the madilne in tiio bottoni are km 
enough, ao that thm is ho nckbtf up of the alnidiv water, t^ entm 
Borfm of the Alter doth Is subjected to the sluicing streuna. In 
Merrill shilclng fiamo pneemei the sklclfig pipe Is locate at 4ne^ — or, 
In some casea, at bothA-enmera of tho mesa. The naial application of 
thli typo of madilne la In materials of auw but relatively uniform calm 
baOduig praperties. In oonnqueoee, a greater volnma of cake is bulu 
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tm dan In da twal mUadon of Sweethnd flUnni tcqalring riiridii f 
(nachaife. In order to oifinbgnte nth nfcrii da ftnuoi mart won 
on,tia cbIib neucit da ottdet dannal ind tUa Is nt da bottom. Frofaib^ 
da narfrino moat kledly dedgnod for shiidog dlacfaai|o la da ViHb 
flltor wtareln the altddog nonka are ahtdonaiy and me laaroa rotslB 
against the projectnd strcama. TUi naana a moro poaldvo dlncdng of 
tbo water agaw da caha and aba da stream needs to reacfa anl|7 
from da pOTpherj to the center of da bave^ da distance that da 
stream most cany la onlly half dat required b Sweetbod filteia. 

Hate will be found odremely few InstancTa where slotelng dlscfaaia 
la found practical and pce'cnadog Impracdal, The mere fact that toe 
filtered amida can agib be mbced with liquor, or water, definea that the 
eoUda are waato uwuda, or anbject to further ptocrming. In either 
ceae, therefore, it la seldom that an inert filtaMld wQi do hann. Shdciw- 
dbdwrge ahould abn^v be limited to dioa cakea of dddmeaan that defy 
dlachsige b the dry atete. Theoredcillj, Bhdcbg dlacharge should be 
prmctku In combination with r e v er s e c ur r en t In t&t the reverie current 
would lift die oke from the clotht while the ibdcbg streama wonld iweqi 
the cake from the surface. Piectloall^, how e ver, the reverae arren^ 
bv vlrtne of Its hatlnoningeffect on the ebdi, leopardlMs tbo effecdveneis 
of the abldfig streeins. The nearest qgmiuh to a pncdcal combination 
of there two methoda la when steam Is used as the agent for the tevenn 
current and hot water u dw ahilcbg agent The water, pbylim upon tbo 
cloth, condenses the steam and ooUipeea the dodi at tmt remt ao that 
thure is no halVionfag b that legkm. However, if pre-coadng the doth 
is a part of the opentlaii, reverae enneoti are not necereory ao kwg as 
the ■ittipbg rmnhm wotkbg right If one were to point to that dla* 
chain b whkh pre-oat^ la most vabahle, it li probanlo that It vronld 
be wnen abldng methoda are reqnlredL 

Ona would «ibk dwt dia ***«g" of the ■bkhy wnMt<w vronld be a 
matter of accniato doign. Much eipeilmentatloabu been made on this 
point but the abtolertomlgn is the one moit used. Slmpln pipe nlpplea, 
uauaify }i In. extra heavy pipei threaded into extra havy pipe as a 
iblcbg rmuilfold, is dl thm la to it 

The matter of uniform feeding of the water nnder pressure to all 
the nosala ie also a matter that would first aeem to entaU some nlccries 
of dealgn. It la required emty, however, that the total area of the ablcing 
oosxfea dan be leas tfaa lotemd area of the duidng manifold. 


When a loiw filter with kavci b narrow tpncbg would require on extra 
large pipe fm the sinking manifold it Is better merhanics to feed the 
pWijfig water at both ends with pines of equivalent abe to a ihridng 
' In this case; the water las to oistiibUtB through hdf the 
length of the filter cnlr and CQoaequentl7 lb! ratb of nonb tret to 
nanlfold area is mabtabed with a pipe of btemd arm ooly In exceai of 
hdf the *^**»t* ana. 

The Wwi gihiHltMl motion of the ibldiw nanlfold, referred to ebov^ 
fWnM be udfonn, etpedslly if the filter Is deslgiied with one noade w 
aide of kaf. lliia is not geaerallj tbe practice as tome operalora dedre 
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to eUfrinitr the opentlon when a ihikliig noixk throwB ita atrctm be- 
tween tfae te > TBi mtfaont Wwing dther leal. OperstDii uiuallx pua thia 
point with a rapid movement M In dally practice thIa doca not pan cut 
well It la be tt er to —grlfiew the water wad ahtlce autoimtlGBlly. The 
detaila of the mecfaimla oovering thia point (dcacribed in the dioiHcr 
on "Sweetiaod FUten”) are quite higcniiiua. 

There la one other factor lo ahdchv dlacham that baa -vilac although 
ha annimt la aotnewhat IpdeteimlnBle. Hub la toe reboaod of tlic aluldng 
Btream projected agalnat one leaf phyinff upon the adjacent leaf aiul the 
poalble reboaml from It; dupllcatiu the acnoo. Tfaia aocma a roaaonahlc 
conjecture, ihhou^ one la art to aimk of a water jet hdng limlnm up 
Into a apn[y If aubjected to aiiniclcnt bafflliv. liowevcTi the atruain la lait 
that of dma water but one contalnliiff aolwa wUeh tindnuhtedly atart aa 
iccumulrted aoUda, the effect of wtra muat approach that of aaiid In 
Bud Ubut opeiadcra (audi aa cleanliig faguka of baildlngi. Iron cut- 
liigi4 etc.). One la oonvhiced that thia la a factor after n^iw the dla- 
cauge ued oo a battoiT of Kelly pr e M ci In a sugar mill In Cula. Here, 
the Bu parint endent In «apetatkm rcnited to the uae of onmiirciiacd air 
It 70 Ibi. per faL, pRinire from a mnd bliat noxile aa the mcana of 
dlacharge. The opeirtor played the nonlo igalnat thc' lcavea nenr ttw 
top and the deflected bhat ao moved tho oko that tho bottom u[ the 
dotha were alwayi dean, and ahead of the tup of the knveH, wldvmt 
even lowering the nonle. 


Dlacharge from Loaf FQtera. 

Experienoe haa pnwtd that It la a fallacy to attempt to partlolly dla- 
charge the okea from Imvea of premure leaf or aucdoii filt^ with tla: 
hope that the aggfonieratetl aoHda will fell to tlK boltini of die flltcr, 
leaving the upper part of tho Icavca dear and lu a free-filtering cmMllHon. 
There la ahvayi a nMoientBiy ruafa of flltrato at hM apadty after at- 
tanpting thia acheme, but It doea not last; for tho cnicea re-form ami Ibu 
BoUda preaent are Incieaaod ao ffiat tho rcalitiooe laiihla up crakkly. If 
the advane were precdo], ao far ai locreoaliig tho Sato of l^iw u auv- 
oennL It would be faaaardoua when dcdtlng to nuke a final dlachargu 
evBi li the leavci had not been warped out of abape before npcnlng up 
the mnhlne. If the leaves arc on such wide centera that tho cllalndgou 
oke will not bridge over between the leaven, tlila acheme wnulcl he 
better w ibB tituted by putting In more knvci on cluncr contcni, and grttliig 
gre ater filter area. 


, Iflaterlala Dlffloolt to Dlaobarge, 

When handling materials that cannot be elfoetlvely dhdnrKnl, thnae . 
flheiB In which the doth am be mnnt easily removed and rofiliioGii \n 
dea n db tfaa are the beat the raaiket ifforda. Fortunately many mBtcriaia 
hitherto realatlug oil methnda of offeedve dbteharge are today, l»y reason 
of our better knowledge of the art, aada/actorily Tiandted. Tmire can bo 
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no rcfuiaUtMJ to tibo fact fiat faeflide nt openfioo of flHetB p am tiw mcf 
for aitafitnto rndhodi of ckrHVariniv-" i 1 eiaiit> riftw, flotadon, c eutrK - 
fqglqfc efaL , and fanlty diacbaiging dta credl ti filter opeiatloa 

Ai b painted out in fiio dapter on "Qarlflcatlon," Amnat^ filter dofia 
an not gm medb for bat filter ountkm. We Ian coma to nallia 
fiat fia Altar dofii la beat dolgtioa when nied u an amdHair fiUsc 
medtniii, lo fiat in need no lon^ choGie a c&ith oolelj for iti caiito- 
fioQ properfio* TMi fact alone a Teqnnolble for a conohhnble adianoe 
In file better dladaige from manr inatafiafiooB. No explanation la n ece e- 
mij for fia rcaaon for fids. It b apparent fiat den a dofia netdn 
p art lda cau|to fa tfadr pora modi more fiun tMn or open weaie dofia. 

Open dofia fame a forfiar adianlnge fai fiat tfam allow fia r ef er ee 
c nr rent of fia dbdai^gfag agent to exert a greater force fa dbefi 0 i 4 Tfag 
fia cake from the filter medura than do deue clofia The letter 1 m 11™ 
out wiA fia lolrodn crion of fia dladanfag agent and pfevent dlodarac 
of the Mflda; In fact, oup po rt fia cua ana allow Dot Utfie of the 
rerena olr or ateam to act upon fia cnkeo, 

'na efiecfiienea of fia dtahaige b often faBocuntdr lodlated \jf an 
otaerfafion of fia ouitm of fia doth. The Rate of Flow on fia next 
cyde la fia beat pnaf of fia tb o r o u g hn aa of fia deaning acfion. Some 
operation woddng on gxinuhr natow oee fia cake fall from the filter 
cm fia m oment fia preaeure b rdeaaed and oee no need of further 
cloning dofia imene cnrrenti. To aee fixae fihen faupg np 
while the lemea are taken aat and band acmhhed imna the utter In- 
adequacy of fia dlodiarge. To lain only a mhmte film upon the doth . 
win In time neceoftate lU e nu DOa methoda In o r d er to regain fia orlgfaal 
po nal ^. TkofoapA diMchargf ir ar canary of off ffaiax. 



Chapter VI. 
Filter Media. 


Imbifltrlil flltiMtion Invdvu tbo BcpuitlaD of k oonqHfitlTC^ ltx|B 
Bmtmt of ■oUda from a BnU vohiiDe of Uqtdd. TIm nte of flow of 
Uoi^ tfaraugh tbs fUtsr medhim It lowj hoaoe wov m fibrics i h m tw h 
wnicfa onfy a mull flow la obtainable are oNd most itiooeBriiillT. 
of high naiatance to flow of water tfarouA them o^ 

tntsd tbs typl^ Alter doth for lodiutTlarmtiatlaiL Todaj co tto n dock 
wyM cnta one Und^ dena^ and nnbleadied "rnaHn ^ other Uml^ 
open* 

PH ter fabrica on be dhlded Into two main duaea; tfaoae for 
neotnl or non-oomaiTe Uqaon, and thoc for corniaiTe Hquori. The 
latter are nalnly apedal mnh of wool, metali aabeato^ ■*twi^ etc. For 
non-corrodTc llquora cotton la the material need elmoat wlthont occepdon. 


Cotton Filter Qotha. 


Wesreij — Cotton filter dodi febrica are made op in dtak or pUn, 
twin, and daUn weavca. FUn weave baa the aqnaie or rigfat-eqpe^ 
peatincn of aU dtidrfng and ia woven bj the fllU^ or weft r*^"g over 
one warp and mxler me ner^ known u *over one imder one.** iSrffl 
laa the diqpmal Unea oo cfaaraderidlc of iti weave, and la nade hj 
weavi ng "over two and mider two," with next filUngiplhtlng the waxp 
memben. Qaio, or u It la aim known, broken ti^ fau a bar rin g" 
bone appeanuca and b woven with one fllUiv ffdng over two m. 
mider t^ da next r ev eralu g thb order, ^ ttdra bang a tne twill 
aeqnenoe, and the next rapeung the above qrcle agdn. w eadi weave 
tfam b oondderabk modfflcitlao. dqandlngaa the weights of jain laed 
and the ntimhar per IndL MtaUna and drub an trade namea for aery 
Ugfat doda and twill wexvea. 

The nomendalare of the vaiiota weavea abould be better otaodircfliad. 


At p cem nt a dndc b known by a nmnher (u oo) or by da weight per mdt 
naasare (lo oO* Twin and chain weaves on dinl^ te d fay the imtriber 
of warp and fllang m amberi per Indi, u for hafance Ko. aaga, wfam 
dan are an win> nani b et i per Indi end ge fiSfa^ Tian b 


bei^ for the twma woven of jarna on£t da aana noniber 

namben moat weigh' (Ufibrendy. A oomifliatkm of w eig h t per ndt and 
of the of warp and filling namb e n yrookf do tnneh to 
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Um of KiuUn. — ^l%e cammerdil un of unblocfaed tmtiUn and otiior' 
oomporitlvely frail filter dotha marka a diotliict advtnco In tlifi anbjact of 
filter media, and repcaenta the appHcatlcai of a mlodidc kmifp undfintood 
but liDprecdcal unn! the advent of our xnadem nltera. 

FDtratkii tlutmgh (abria ahuakl be surface filtnuJon wfaerela all the 
pnrtlclci filtcrod oat of the liquor occuniulatB on the surface of tbs 
fflodhim, as distinct from bed mtntlan wherdn oome of the aoUds an 
tfanutfh tfac dcpdi of the filter l>cd, es in aond or choroual fllten, 
A tl^ fabric lias not ouAiclciit depth to hold ooUds within It, wheroui 
thick media win often hold bock aouds that penetnte the surface. Proof 
of thli b furnished when the surface of a hca^ twill or duck doth wiU 
often be quite clean, whlb the doth Is efanoat unptfvkms on acoount of 
pirtldot kidgeil within the doth. 

When filters, erevlty nr suctkifi filters, and filter pmaei wen the 
only ucndci at homl, strength of tho fabric was the prinad imedflcatkm 
for nil clntfao. In fanff filtors, atrenftdi Is remilred teat the wd^t of the 
liquor Inside the bog fsirst It, and m tank fiiten tmloodliw by ahovellng 
out the cake rcqitlrca n doth of substantial strength. In flnnr pna a ea the 
str e n g th required b not so much duo to the presaun of filtratloa os to 
the aqueadng clfcct at the goiket Joint betwem the abatBng pbtoa and 
frainca. Too mudi cnqiham baa often been put upon dib p^t The 
ghwUuto pnoHun on the doth between the pwci la not o anaah n aase 
when the doth b laid in a wrinkled condition tod the pnosun bu to be 
Incraand bo atoi) kakn^ at sUch ploM To correct cardeaoneaa In laying 
the dotitt, strong falu^ wore r^uired. For a time, manufacturen <n 
thb type of filter were too much ongniased In fiidr adieniea of drainage, 
waahlog luethoda, accuracy of machined aurfooca, etc., and overlodced me 
cutting odn of die gnaket aurfacca. Onl^ a atnmg doth woold not be 
cut thrauj^ by tfacaic oharp edgea; A roiuxled odge overoomos thb and 
eUmlnotea tbe breaknge at thb point 

Faoton in Sdectl on of Goth. — ^It b olnHoua that tho yam used in 
the clofii b tbe determining factor in stnicturmi otrengtiL It b obo ln>- 
portint tlat the doth be denac enough to ooake a tight gasket joint when 
the picas b made up. Theas foctun havo dctemlned tor tho moat part 
the ipedficitlona of tho filter doth used In filter pcoMea. 

Other fachna, e^Ksdi^ In our modem filtera, affect the adecdon of 
tha bert filter medhnn. Toe filter doth b fixed to dm dfilnege member 
either u e sewn beg, or a wired abcet, or a dunped corerlng. Thb pre- 
dodfli quick diiiiga. In conaeqaenoe a doth must have on oconocacal 
Ufa or mo ittendent oxpense of replacing the medhtm wllf meke the entire 
filter operation gMcaaalwy oos^y. Also, in modem fllten the dbcfaaxn 
of fhe odn dxnild be wltmit bend bbor. Thb meana autiamide or aesd- 
dbrimiring methods, the offideney of which b brgely de< 
peodeot npm. the nher doth oaoL 
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Piop e r tl ea Aflacdnc Dlaohargo of Ciko. 

T 3 v d ii e h orge of tiis oike from tfao flltor doCfa an gonotalW be oo- 
cepted u a dnm natter lo long u tia dansited oko li eidfrefy on tiie 
■tufea of tiie oidL Btod whfa tia moot ne^ flltBrlng Uqoon contaln- 
ing grvrakr loUda In enipnnrinn, aona fine loUdB penetritD tla ■orface 
inn enmah In the Interior of tia clodL Antonadc mena of dlecfaaige 
■re pnctlcid^ vortibku In rlanlng the doth from then inHde. Sndi a 
concWon b latil to modem tjpe fllterB, vid In looa Indnitria irhere It 
b afanoat imponlbb to p r cm it adida penetrating tia nrfaa of the dothj 
u, for balanre. rair one^ngu nanofactiin> ^te and frame flHen are 
Btffl aubraia . In fiaae fliten the doth on la danged after och opera- 
tion. Natniallj If da cloth b omn or ao thin u to p r e Te ul the fine 
ptftldea from mihpring wltfab the fabric^ dladatge ot the p«Viq from 
na aurftce ideaM oodL 

Bmoothnna of Bnrfacar-Bacperlenoo haa nco v cd, apecbllj In the 
oae of diilrfng dla d ai ge, that the anrfaoe of the clodi nmat ta anaoth 
for the beat readta. A dock wem laa pnrred a be tter eloA than a twlU 
mave of admittedly bet te r po rodty. 

Poraaltyd — ^A now filter dodi held ttp agalnat the Ugfat may ateiw open 
pore^ and jct bnrn i a poahhafy dense aroen welted or In operatioo tw 
a few mns. In dda oaae da xa fcr a e c urrent cannot wdl and 

tends In bdly oat da dotii w ltlaut Uftlng the cahe aw» from the doth. 
Some open^ ban bad bot fitde bett er sQooeaa In dtiAitgliw when 
trylog out open dotia. A too purous doth kta the r c f em cnrrntdmias^ 
too nadUy^ ao that It dlacmi y anafi patdaa of cada and Ida the 
Incomin g & paaa out thr o ug h tbon opoologi whhout peoetritfaig da rest 
of da Borface. There b a definite poroaGy for any pardcnlar natffkl 
being bandied, and tfab can be deterndoed definitely only by or*n^\ teat 

Babedoa of Drainaga Membeiai 

Tboe are means of protecting a doth so aa to Incraae Ha life, but none 
b.more eSecthe than aooquatn a np po rt In tfao drainage member. A screen 
of K 01^ per indi or gtettnr mould have a protector for light clothe. 
Tbb am be a Ogfater or finer naah s c reen, or It b chapcr and 
to oiidop da drahage member In an open weave hutbi^ The latter 
cnddoa da filter umIwh agahut the drainage anA in addldon 

to InneaBliy the life of the doth It will oftoi be found to add so m ew ha t 
to Ha eqac^. 

Evot flmr d ofli b aflactad by the kind of drainage under It Bftirta 
to glie the naiaJnwa drainage have rouHad In drainage In aonoe 

oMca. The foreign preMs used In the brewarbs ' for Bwedulfv off the 
na d i are enmplea The drahaea namber here b nada up of Olia^ In. 
W 1 In. ated flata qacad at ays In. oentera and set edgewlaa to da dEo^. 
Only a heavy woven fab^ ^ aaf^ bridp daae apaees even pndef % Igvf 
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hetd of s Ibt. pBT H, in. TUi dfilflige monbar, reqnirliig n hmff filter 
medlttnii mmeoesasnlj nnmpHinfm die opentkm of tfaeie fihen. Albn- 
ndpoldel meterlal lodra in the dotfas lo diet nmit be removed efter 
each nuif wfaereu e ddn weeve anM be rkBiniri fe jfte. If we tike tbe 
flow from the oodet of t filter element even when the filtnte Is flowinf 
fast and distribute it acroas the endn tree of the dement it Is evident 
that the flow throi^ a square Indi is hardW faster dian in diopa at a 
dme. So long u me qiace for the flow to the outlet does not set np an 
appredablB bm pretfun. it is lofflcletit In an experiment made aome 
Toura ago on a fne-^ltermg cakhun sulfate alnrryi two leaves were con- 
nected to a rnrnmon header and tested under the aune aocdon pr eaenre, 
with all opendiw factora maintained constant One leaf had a drainage 
member made ox wooden alata, the other, nahig^die m nr .-a ia d onHeering 
frame, had one lajer onlv of a tUn bump. The burlap leaf lagged at 
first, but lo lesa mui half an hour the cahe on boA leaves wu the same. 
A laige dionlcBl pfamt racendr dlaounded Iran s creen dimlnage members 
and stibsritfitrd five hveni of burlim and obtained a higher rate of flow. 
Natuiall]r with a soft aninago.of tins nature thin dodia oui be subadtcded 
for the old brevy dotfas wlm marked anccraa. 

Requireaienta of a Tllter Cfioth. 

We no Icnm she primal oonalderatloo to die rate of flhradon for 
any cloths, wth few exceptions die reaiafance of the depoaldiig calm to 
the flow of fihratB la many dmei that of even dense cotton dtudnK so 
that the faddal resistance of the filter doth is trivial in comparlaDn. Thla 
ia not true of paper pulp flltradon, where only a small aocdon la emplmd 
and where the pup la free-fllterlng. The filterliig rate of die doth wUl be 
found to be of moment onhr when ha redatuoe Incrauei with recurring 
qperedoa doe to poor rkaning of prevlcma loading. 

Fbrmerfy the first cnnsldersdon of a filter doth wu its darifving 
properti eg. Today dda li quite aeconday. Moat operatan are realuing 
that die true filter medhtm is a hcjti or urn of the aoBdi wfaldb are hriry 
filtered out of tho liquor. Of ooaxv& whh this In mbd, pravlakia nraig 
be made for the ckmdy filtrate obtained at the start of filtration. If 
extremely open weavu are eHnrfiiatrd, the amonnt of cknah filtrate la not 
exceuive for reflltretkai, and dear filtrate dionld be obtained shortly 
after starting When h la indtapenahk that oiily>dcar Uquld be 
oUained. u m cue of enne sugar qrrupt fai reflu eriea. pte-ooanng the 
dada with en iner^ fne-filteriiig solid ■ntnnticaHy pnnUa the filtering 
h^nr. 

A nord and n a e nrnmon ob s er v au ee of a principle commonly known to 
all of ns Gune to nadcs recentta, Aninal aim vngetable fibers used ta the 
mannfaftitre of the ordinary niter fabric are alu or b ei i t In a plate and 
frime loatalktion bandlhy a mildly omsde Uqticir die plant nperintendent 
Doticed that fals doth ta&I more qnldKh in the gasket porttoo than in 
the flhering area. The wash water p ene tret ed through tiw fiheritig ana 
but failed to waah out the aolnble betw ee n the ahutttng gukket 
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Ha mifa this port of tfaa doth nxa-obeorfa m t painting It with a tar bojie 
pahit tlztti mBterhdlr I n cr aMfag tfao Ufo of the niter doth with no ootloe- 


pBln^ tfaui mitferhdly I n cr eMiog the Ufo 

OKpCDKi 


Allowanca for Bheinkaga or Strsteh. 


The Gooddentlon of ihriukiga and itieteh o£ filte r dodu b of vllal 
j n i p o rtai ice. Sfezy cotton ^em ihrinla when welled, and the amount 
irarieii depeodfaif opoo the phjilcnl oonatanti of woaTliu, that b, the 
tenalon WMtr wradi the doth b wotbl the denalty of the tanada, and te 
TMinhw of interaectloDa. Duck and cnaln dotha ahrlnk much mnro than 
twin we a r a a. Stretdi b the r a wi ae of ahrlnkige and b clue to racdanlcnt 
prea a u re^ uaualif that of levened oompreaaed air In diadiaiginff. Twill 
weara gbe nmu more than 017 othen and tnalm trnublc In preaaurc leaf 
flltan eapediJly. Theae pointo mnat be taken^care of I7 the local uaer 
bj pnrrlalqK cztia mateiw for Squoii fa which the cloth ahrlnka and 
bj making up the ba t ea aa tlgfatly aa pnaaihfa where otratcfalng b to be 
encoontem. 

Hedfa for Corroafae Materialo. 

So far wc hare oonddered the material being filtered noomrroahe to 
the medfam. Alkalla and adda are^ of oourae, bard on v^getabb and 
■nlnial fiber. Sane aalti like alumfatim aul&te have a contcactliig action, 
and mwtahle mlt^ anch da me of the antmonlmn nlta, gho troublo. 
The degree of the debterioua effect depoida upon the asnooitratlon of 
the Uqw end the temperature. Acbwl teat b the beat mcama of detainin' 
It^ wneCfaer a eattm, wool, netal, or atone medfaim b required. 

Fbr wok enuadea like milk of Ume, cotton can be mod economkallj. 
But wterever ootiona an uaed with men die wralirif alkilba. precaotlaiia 
afaould alwaya be taken that the CKiatlc doea not caacootrate. Letting a 
filter atiod asvctal da^ ao that the doth beromea dry before the filter b 
again put into operation b mudfatly poor prictloo, aa the drring.of tho 
«th coDcentfitea auefa cauadc aa b preaent When a prem ia atnndfag 
idle, it b good piactfae to fill it with water or remove the dotha and mil^ 
merge 'tfaem. Wool b the pooiert material to uao on cauatica of any 
atreofftfa. Thb ahould be romembeted wfaeie a cake filtered from an add 
fa which wool b a very good meditim, b waahed with n cniuHc. 

Strictly apeaUag, the wmb beat add filter medium b allia, or 
ofher hmrt e pinpo o tKfa u carixmmdtmi, afandam, ate. BUtroe, a po ro oa 
foaed aHici, b typU of tUa daaa of material. Mfichinlnaily thcao media 
do not knd themaelvei aa well to the typea of bduatrbl Altera molt widely 
uaed. Tfa^ are fudtv on aocoont of their lack of nnifonn 

oorodt v and the poadbllltT of aemda penetratliig the earface, now to be 


p orodt y and the poMlblllty 
removed. 


XetatBo Ctotha. 


Alkafl flltntioQ prior to the advent of melallb dotha wu a troublo* 
aome If not an fatpracrica! pnocM for fadnatrbl work. Metallb dotfaa 
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todiy ire practicil medk cipahln of withitindfng the irrinn of the itraag- 
ert curtk Hquon, bat tbere iro prloctolai to bo o b o er fe d If tbdr ippUci- 
tton h to bo econotniad or eflBdcnt. Moot illalfaio liqaoiB cury milErUt 
In mipeniiaa, or In nlutlaa, dat hm 1 tendmcy to lole fomatloii. 
When uniUinff ooch naterloh it li almoot ihr^ liqmtlre dat in open 
weive of doA bo medf for the nliDg eftct ii nnld npoo tbe flftsr 
modtam doe to tbe lower a tMure on die ondet of tbe k, often lufilclent 
to faidncB erep o ririo n with the comequent icile dqxalt Obrloodj, 1 
chaely woven or rolled doth Ii rendered fanpenetfiUe qol^er thn 1 
oiOro open doth. In doeed delivery pr cM u re niters icde fornadoa on 



Fra. ao^-^Sveatkiuri Pattnt Uelitllc Fia it — lltfilHr Flllar Cloth. 

Filter Oodi. Doirfilt Dntdi Wm. 

The pioneer In mstillla Alter elodi. 


be liaoened, ind in lome cure eUmlnited, by naintiinlDg lodident 
pi e MUr e on tbe ootlet of the ki rei With hot Uqooti thh preHun nbei 
the bolllnf pdut at tbe nirficb of the medluni and with eupenitunted 
Utpiori ciyvtBllliatlQn U ratardedi or eliminated, whm the Uqnor ii under 
prewira. The amount of back preMure required ii vatiule with the 
material handled, bat it will bo often fotmd enffldent wfaen a etanddpe 
li run to- the floOT above. Good dedgn will make tfali a U-pIpe, broken 
at hi Mgh point to prevent iny dphra adbo, end retnndng me eflhient 
witidn M ohiwatmn of tbe oparator. Sm a bade premare mmt 
operate to docreaae the fiow, bot the emotint of deeroea can be ofiret 
a' hi|^ pomp p ra MOW. ' Tbo many tiim tUi deemae li aas^ 
gerated. lUi aune argomait ariMi wfam a incdao li pot upon the 
■ ondet of a p r ew u re' fiber. In ddur cue^ the effective wondng preonie 
li the differaice in prerenre be t we e n tbit in the flbar ontdde the leava 
end dttt Inddo the lavee. Conioqiiendy, a bade p re a a ire da^ nbtxadi 
from, a lucdon ahr^ adds to, the afl e e nve prann In poondi.per eqaan 
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lad) tad HRi^ die ilmitol "p— to tocwtit At maUag protun 

One of tfao fictofi^i 3 ttfety prorldod in the Swcetfauid weave fa 
that 117 Impei ' I ec tk m due to fenttj w or tananihip on be r orin c cd by foUU 

S I dn dom te l i mn heavj q^Undex^ dnu dbiixig tip the inqierfactioii. 

odi c ri tfc bni fau been leveled at tbui nlUi^ on acooimt of the hijn^ 
to tliB wim. If the metal fa aoft enough die rolling fau only a imuli If 
B^y* defaterlotii effect 11 heavier wiree of I mpr o p e r ly a nnea l nd m a ten il 
are ond It fa qidto evident that loIHng fa a poor eapedlent 

The i n y r oTem en ia in twill weave faatead of aqnaie wcan^ itreogdi 
ntopoitiaaed to tha wan memberi^ monel metd for lnio« etCq are fai^ 
day im p wif iimwnfa tii Kiig the doul a b**!*** Tbo wire cloth 

oompBOT who tamed oat the flrat c ommer dal cloth later perfected a 
we a ve from the old Dutch clodi of co nimer ee which hu prora to offer 
aome itrlkiDg advantagea. Modi huvler wire can be aaed and tho imooth 
finfah of ita Mirfaoe u Inll u the evenoeu of ita we a ve are aome of fta 
ocannukHng featureii 

In Kme ttqnota die metd fa dawl|y atterimrl ao thU iti Ufe fa definite. 
For lodi work thaw cui be no dfamwnn u to the kliid of metinic doth 
to nae. Tl» wire of nerrimnm proaa 100 6 011 fa dealrod and the cloth qaing 
fa alnnld ooxwequently be ade c ted. 


Cleaning of FUter Cloti^ 

The filter medium often bemmna fooled u a remit of incmatetlaa, 
eltber from baodUng mperutnzated •ohidona or from predpltaticm (soaoil* 
by loverinf the preuom of the Uqpor. In ordor that die poraahy ahdl bo 
TTi a hilainfn ai ilBrJiBitl y to obtain production, the clodi moat be 
witib an agent that will dfaaolve dm Incmdatiaa. Thfa fa pardcularly trtio 
of netaJuc filter cioth ond on catude Uoaor containing ««lelimi oosoh 
poondi u prochdtuea. The oie of an ado, mefa u hydncfalorli^ to ro- 
move difloe I nerutail o n a fa, of oooxw^ fraught with dvigBr to dm cloth. 
In mart i i a l a ncfa the incrurtatfan fa nrniffre u r y. CUditm eaxhouta wU 
often depodt becaou the Hguor oontaine UcaxhointB. If tho tflnqieritnra 
bad been lafaed and hdd at dn boUhv point the blautonato would have 
bitilcen down t^normal cubonate. Tme fa very evident In beet aagar 
mannfectme. There fa a mfety pr ov fak iQ for even duM Uqoore u my 
are geaeialfa handled. In doom oudet flitoxi all dat fa roared fa that 
dure ibdl be a back preMOte do the mndlum above d» i k^ I point of 
p redpit a tfan. In pracBce thfa badk p reu ar e can take du form of a pipe 
d e il fer ln g the flltxitle to an oudet oOkne feet above the fUtor. In a mag- 
noifa pbnt the eade that farmed on du verdod pipe required a change 
of a aection of the p^ eadi wedc. Thfa, howev er , wu a grut Improve- 
nimt on having du futnr doth pSugged up with thfa depoilb Of couiw, 
tbli xmudj ^ wot appUcahle to aumoo flltera. In thfa cbm pretreatanont 
fa du only aadrti itid where thfa fa not feuibfe a different type of mcfhinik 
fa pfebufy du mhitlDn for noDeaafol baodUng of thfa malarial 


Chapter VU. 

Theory of Filter Applicadoo. 

When ffmikVr itian li ghren to the ftmchunentil prindplci ol flUntiaa 
fa (torigning tiae nadUne end fa dpontlfw it; no otfaer mlanliM rimnlg 
direct ind podthre for duiflcetloa of flonofi fandled fa the faduftxm 
When, b owe Vcf, the opentfan or dedgn ot the filter li f then centri* 

« deQuitBtlon methodi, flottdon iThmif^ etc, oui be liatittrtrd 
and mon tfronomkil. 

It li nre thet mile done fa one {qnntkn \if a filter cm be dmdi< 
Cited faj otiber methode whhoat rqpeetiiv fae opentfan, or ag y l fiiwntfag 
with tm ttee of i filter. The nun fx^ flottrinn imridtiei fa mifaxi 
md dried fa fiUtere; the teddnei inm deranterion faitilfatlane fa de- 
watered fa a filter; and it fa c n m inon to con^lete the dariflcxtfan of 
liq fftitf froin etmrititfM Mi oentrlfogab tiuoQg^ a c lar i f y iiy fifasr. 

Sndi oKtlxidi Kfor too nmdbi of "tm faitae at a efanr i T* and cm kbic^ 
be comldered when the c o rrect filten an faietalled and opentod propezfa. 
Om canae for tfas wb atitu t k m of fllten fa found fa ftnhy deri^ TUa 
fa not aetfaua when Inaiiffi c k P t filter axca or cnUcal caU^ c^adtr faaa 
hmm prodded, for txoahlea are OTVoame 1^ additwwl nwrtmif a. 
Wlm, however, wnnff tvpea are e uip fave d , rod dWlenlrtea arfae. It fa 
beamdng better nooKidied that no one filter mn ntfafj all r e qulf e m a nla 
and dwt aome tjpca are better for aoDD apedfle dotlea. The foKowfag 
danlfiattan geneial eondltfana, iltboQih local oooafaleratfaoa maj 
re quire ndfaal fa ft* 

Typea of SUtan and Their AppHeatfana. 

Plate and Pcama Flltier P reaeea. -Dry dfadstge; nsteifal teqidfiqg 
frequent filter cloth rwnoval; adda, aallne Uqnon fa m add ne a of wooden 
coDibiictfan. 

Vaetmm Lmf FDterr-Add filtntfan; open tank. 

Fiemun Leaf Ffter-General^ m^Hfah l e to aO 
aatfafactorf on add Uqnon end tboee contafalng too freely finered adlida. 

Vaontm Cmtfauota Flltan^Frae4ttaffag Uquon,* not too hot 

Vaofafm Dewatecer Hoppen and Sotatfaff^amd TaUea^-Gnitat 
line or gmnkr aolkfa too flm f or gcfad oeatrifnptfan or oomahe to 
ca ut ri fu ph. ^ 
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Buimountinx Dlffleoltlai of Vacuum FDtaiad — Soma Imjportaiit fitter 
♦nafaTlwriniT ixfo bccxi Dsdo of la l . B niiltIr.n tij opented tjpa nltan wbereb 
f ram tile nainre of the nmtsrial« cnntlngoua f;^ fitteti voold leem to hara 
been the better machliMB. In tlae cuca the cootianoua Altera wore f omid 
keVInq twratif of {neUIltj to doUrar a pualtiffl^ billUant filtrate and 
tn tbefr Taonnii doe to eaceaalTe cndong of tu cake when air dried. 

Both of riiMg m eunxsisitable, ^ a mtlmi o ia fitten ahonld 

have need. To overeome the daritj obleetioo the fahe ihonld haw 
e on e tf iKl e d with enotber outlet wUeh rqglitBre wldi the arc In 
whkdi the fitter do& flfit dif* die liquor and die initial ada ia 
fanned. Hen la the onlj oppcrtnnltj for doiufy liquor, and the deUwfj 
into dda ondet be r^nied to be refitteied. l?or the aeeaod there 
la no good leaBOO, with dram tjpa flltcra at leaat; for biankfaig off die 
wdw at the point where the albw free air to niia throo^ In 
t^ way tiw canadtj of the wcoimi pomp'la maintnlned, for e fe et h re 
aodfen win be loma wcA eUa to bold die required ww ii nm . 

The of deaign doea not ood with the anlerrinn and co D at ni e» 
don of the fitter heat aulted for the material In hand, but moat indodc 
tha l^aut of the machine In the idant. It la moat important that the 
iijoat be eo that the operator oui ooufeoiendj obacrve the o p era - 
don and bundle the -folwa. 

V^wn pkte end frame or chamber filter preaou were practkiUlj dw 
onfy fonn of indoBtriai filtu', mannfaGtnriog condldoiia were eaakr then 
tfaoK pimlUDg today. Labor wai plendful, and lera cottfy, maintenance 
coita were low and time could be takoi to re<faandle ma^al then that 
would be pratdbidre today. Natniilly, when on liiWndan Him the Dorr 
Tlilriceaer cune on the nwricet; the mringa effected tboreby made It do- 
ddedlly erident that the old-time filter prpMra ihonld be dlaorded. 

Deoantadon and Blotsdon M e t hod a vi. FOtaia. 

Dorr TUckenetm found adftntage not oofy bacauae of their auto- 
madc featnnib wbldi reduce labor uA obviate fitter doth ronewiia, but 
ako heraiMft counter ament ayatem of wiahlng removes the a^bla 
from dw aeddi and p ro d neea a t raq g Uqoor of all water uacd for waib- 
ing: Tlila, of ooun^ denraana the du^ of the evaponton and, dwre- 
fore, baaw the coat of mnrrntradon. BeaideB due, Dorr Thi^ncn 
ran be made alkali- or add-radatan^ and, omaetroendy, it la poaalblo to 
oae them on Uquon carroilve to materioJa naod In filler oonitnidian. 
In funriitnental prindplOf fitteii would aeem to anrpaaa Dorr Wclmnen, 
but in actisl pnedee the renlta often favor Dorr apfwntua. 

Cbodfluoui decantation ^yatoni are tdriilv eco n o mi cal methoda for. 
IwodUng krga vphunea of Uqooi^ the aoUdji In which letde roadlly and 
leave a adbfador y dear aupouatant Bqoar. Thdr low labor and operat- 
^ coata- aa well la thdr antomarie operation are dfadnet advantage!. 
Tbey an e^edaUv appUeable for the bandEnn of caldam anlphata t hro w n 
down from pho a pnon e, nmllr, dtric and ahralar addi. for tii^ an eo^ 
CQoatnictBd adn proof to them moteriala and affect raeults aeldom 
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approKfaed fUtera iroridng on the Mine Uqnora. Br otlng weak Bquor 
wauea on the moccMlTe letdhip ao t^ ti:ie Httlmga pcngrcaa from 
itroof to weak Uquon ydth a flnid mfadiig with freah waiter^ while the 
■npenutant Uqttoni advance from wMk to atroiw llqtxm, all water 
eoterlQff the ajatem leavn it u atzotm Hquor and ao aettUnga are dla- 
charged from the yatem low In aomble omtefrt. The flnu aettUnga 
can then be tamdled on a condnnoua ype filter, If dealrcid The kur^ 
area required for aoefa an Inatallatinn la prohiblnve in aome j^nta, but 
It win often pay to oonatroct a new deparbnent for an InatmUaoOP. 

Flotitkm metiboda of aeouadon an efife di ve in darlfviqg liquorOf 
the aoUda of whkfa are cuauile of behig prqjielled noward tnr Donuard- 
ment of the fine air bobbM aaeendlog through the nqnor* In handling 
gnaaei, gnma, fata, etc., tfak method of aepaiitkin haa much to co mmen d 
naelf. for andi materlala an dlflkolt to Uter and do not aettle or float 

The advance of Dorr Thkkenera, etc., into indadTial apTfifeatloii, 
even In the face of modem type filtm, la doe hugdy to feiilty flltnr 
work rather than to inherent adveotan in Dorr maminfli. The Dorn 
la dnqdy a woodcrfolly dever adieme tor maintaining a oonetuit aettHng 
depdi for decintatlctfi and the ctdlectlnn of die eollda in a greatly thlcl^ 
era oonditioii. The work of darlficatlaa la due to grevitv, aa in any 
dnrantmtion pr o cca a, and dill thne element and area requlreu am ahraya 
vninerahle polota when flhmtloo ahonld excel. 


Filter Defecta. ^ 

The dttfecla of modern filton an aurmountable. Theae dlfBenldaa are 
briefly a unun e d op u difflentrira with : 

I. alkaU or add reabtant matitrlala of co n a tni c tin ti 
a. calm diacfaanm tronblea, doe to^ 
a« cake 

b. cake 'removal 

Bemedlea for theae dlffictiltlea an d iarii i a e d in the' chapter on "Plant 
Pnetke." 

Much of thia tronUe ia not found in coodunoua fiitera. Hera aglta- 
thm -la thwch almpler and diraei in edee dridmeM make reSadvety modi 
Ian differaioe In craendniL Toe drawback to the conventkiaal oontimioctB 
filter fau been Ita uaddUty to dbchaige cakre that an thlimar than 
tfalde. TUn cakra an hiudly affected fay re v er ae enmnt of co inp r ea e o d 
air, and the woik of diadmin la ihnoft wholly that of the acrapqr. Such 
uaa of the acraper ia poor oealgn, for it la too cut for the acriper to 
imear a ddn aim Into the dm The acraper abould propeHy be a 
dw fW tnr for dtf cak^ not a ckaver of the calm from the ckmu 


Contlntioaa FQtera Hade Unlrenally Applicable 

The uae of the acraper In dladbaighig caka from ooodnnoiia flltsra 
hM Undtod qipllcadaiia of thoK fittera to tboae materlala in which oakea 
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riti U |n. lilick GUI bO bllllt tip. OftBQ tilfi IDlldon Of tfafi dltUIl 
Si*t9boiIowoldowniOti»t«ifflclBt cilncuibplm^ Tto kora llM 
w ff wrt i f wn— of flJtcn uid ointTWf tnsr fl flin of ippUcitnL 

If fbfi b /tiaptMg ywt idhciiis to ui flovclopliiff clotlif ■■ in ibe 
h Wtiii PUtBTf tiiB fUdcDou ***^ bo fnm ^ ^ Inch op. There 

■re fov f miiiH in faiduBliU woric fbot wDl not bttUd a In* 

reko in tira *i^* »^ *» or lore, uiith ir hrn o d Uqoon, ind. nemre, 

it b tMit faiqnrelble Hat ront W^w filton nay be nade tudremlly 
■ppHcihbL 



(limptcr Vlil. 
Auxiliary i'lquipinunt. 


I'aiiliy tirvmiiry niui|iiiMil liM luu often cntttol uitmtUfucUiry upon^ 
iMm ill liliiT iimbijHiiiifim. U muni, tlierefore, Im nfoii)|iilml u vltkl to 
I*i«n1 litiri' wiirk uni mi ilim'iimlmt of iilUT oiwntlkin mil Ia llwnHU^ 
wiilMii uiieutimi In it. llilii dmtuer will iharefiHti mtlra Mum defliirto 

HtiitipatikiiM Ilf miiHiuMliiiir ImiuriHiKo iml mil (In niler timn'i tiloitlon 
III iIm lu't'eMdiy of h iiiiii(y nl lib own nuxilbirteti In iolviiiK ImlWIdnnl 
(imlileiiM. 

Tin uixillnry eitul|inHiit iinrd wlih ImluHlrlnl Dlteti vnrioi imiiawint 
with tin iiiiH'liliin tnii|iliiy«U. lii every cmiQ, luwevor, iii|ilw, niUngii 
nidm (ir valvm uhI iHiiii|n nre rci|ulreil. l^ir inewiure llUeni (In (nniip » 
n nhirry fcetl |iutii(i uni i( fimiiirenctl ulr In ncciletl nii nlr aini(irc«iiir b 
im^Hiwry. I'W nliili'iiifHlbi'buK” Iffcuuira lilteni« ■ lil|tli (irviMira witer 
nUMily b minimi uhI ofini Imh tn lie funiliilMH by ui iiuxllbry (lumii. 
In puiutmui i dry vw’uiiui ]uiuii b nlwiiyt DoosHiry, furi^lliiK 
tin few (imiulintimui winnt wet wtium juniiiri ire aiMillmlri^ tnU geu- 
cnilly mmie eklmiMt |uiiim lu mriy olT tin IlliniU] fnnii (be vaeuum 
n^veri. ( tficn ut ulclitHitil circiiluluK iiiidi|i b roiitlreil wllb i oon- 


liitwnn niter. 


Tin iiliiinif netTiMiy fur llw mrryInK iif (In iluri 

liie. *lTie iibirry liptl ubfiliilib In ifltnuJiHi hum IiIhii In wjUiIi. Any 
iriMliiu In tir llnw (inivklrH n lliiw ebtiwiit In whMi mitlliv mn (ike 
If lln vehidiy nt nuveitniit b mit Minkkmt Ui lexjiltHU tlla 
fiellleil iiwlerliil (In luie ircn b reiluml. Agnln, mlmroiHn |irecliiJ(At» 
im nuiniu IwliMlrbr nnierbb. IlieM have n iWHimiiKnil (enilefiqy tu 
Mib lu imialHc iinrfini*ii. Ilib n'lliiig Ukewlm ralmioi the iiJpo im. 
An (lib (‘nmUikm b biliernit hi (In uwlerkb InbiK Immllttl It b ubvliiui 
(hot uU iilidiiK Ilf ihe ilDrry htunkl Iw ni durt dn (RMlIib. 

C'limiAm of pqiliiir iliiiakl Im inliiliniiictl 1^ Imrinlblitu of raibUiDt 
Dtnierbl. Wlili lunin IkiiKira (Imre b imnent nmw cumthiwnt whldi hai 
dllnr ft tikliilyiie ur ui rlcrlralyile leikiii *rtib eranni on liuldkiiM 


hImiuM be over* 
In wjlkb. Any 
Htitlliv mil (Ike 


kidiy nt imivcitieiit b mit Millkl^ to reigitnu tlla 
e iinie ircn b reiluml. Agnin, mlmroiHn |irecliiJ(At» 
Irmr nnierbb. IlieM have n imHiuiiiKniJ Umileney tu 

. MnA.. 11.^ ifk^^ ^ jL... -.1 3 


l^ttliSm Ml ihirry liim ibmikl noKr he w Imtnlkd that IhejplM mn- 
liuiKded iiid ekifiail. Bllmwi nxl lea ilmtikf fie Mth 
Kliu£Sn& eroiiMiMid Acooiiblli^ to a pipe Ono b t nifcty 



mDusTjiiAL filtration 


a plqggipg Dang iweep fittlngi 
turm. Eroim If ku ud fncdoa mb 


agi tre bettor 
loei daacBfed. 


piccftitioa a pinat pipci p lt y gli ^ Loig iweep fittlngi ire bettor 
thui abnipt angle turm. EimlOT la ku and fricdoa ku daoeued. 
Unlom inould be butalled {teitlfaUy. A dvnge h tbe layout is alwayi 
aliTipler If a line can lie comenlentty broken wltbout teuing down a 


M Urn 




BiuA idMm 
Diati to tte 
aSi i( Aa Pin 






n* Mm* 


-Meieo Vahe-^Ltkriciiad Plug Oodb 


All da ■J f antf Ba of qrick optnfaii^ tUract piuyi ete^ of da fomllbr pki 
cock hen biai tiam i a l ud bp mama of da kbrkated phift tfae vaha b abo 
aaMtkUnc and noB-haWngi 

kog leqgfh, B e p ke an ent of a defecdfo or a oonipletefy hlnriw*! Qoe 
la fuillhated If unkioa are disturbed fraquoo^. 

ValTB and coda midexgD faeaij duty In .niter worlc: gritty material 
rests cm tfae seats, o orr odon fnesu tfae eocki and itnfiliig bora on the 
lawdliw gre bud in ko^ ti^ BroadW qxaUng, a quick openfaig lahe 
kdioidadiahe forflllBrsmrriek Qobe mTOi anotda ba ooafined'tD ms 
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woHc oafy, Ia, for eomproued lir lod mhmm HtiM_ flafu tthu are so- 
perior to tiie ordinary plug cock bat the leakkn, nrni iHrlring, BferrQl- 
Norditnini cock la probablj the bert ahut-olf cock for flttw ahirnoa. 'nie 
bibrlcatiao tued In tfala oo^ Ib laiw aopoliod ao aa to bs 'applloUe to 

"Pot a(ra Uqnofi requbinglBad mhca, 


CBoatlci, adda, hot or cold Ibpiofit 
the Ceeo diac valve la imdinilitBdly the bat 

atl^t 


t 


repheeabie' aot ao tbat 


Hero a a valve witli an 
cock can bo malntaioed. 

matter of loqd choke of 
er or horiiontal type and a 
_ _ _ _ liinlta of the former wore 

conildered aa apdnat the wear on fanpeUer and lokige at atofflog box of 




PbL Ceeo Valm 

Cm b oDOStnieted of IcmI for add weik Tbe Boo oo ekainff be l we a 

on aiu rim of hole b dko mt liiaani podtive cot off. The vnlqw dodgn par> 
mils qnkk and aaaj ivaewal of aadiiia dkc. 


tfie kttar. Tho daractsrkda of a centrlfogal pump an In la favor, 
aa the demand for a feed pump la lugo lamal voImDe vith alDwly In- 
crcBBlDg moBure, and for a drcuhilog pump for laiga vobutea at low 
hottla. Therefon^ when tbs laBonr centrifugal-edactor pump cune out 
die Idol Alter proa and drculatlng pump waa found. In ms TjBonr 
type pomp the large dratanrni, the open impeller and the noo-leaUng 
atuAfaig Im anawer me drawbacka prsvaulqg In the ordinary osotiif isal 
pump. There la an added adv antag e aeldom reafiied In dda pump^ nam^, 
that more than half of the tiirow of tbe pump b oducted directly from tu 
center of tbo pump. Thb meana ibid tbe action of tbe Im- 

pelbr In bi'ealdiig up Aocenlent pr nd plta tea b mlmniliad and another 
dlaadvantu of m 9 eopventioaal centrifugal pen^ b overeome. 

In ahnang dlacfaarn the Idgfa preaaure water b wanted In large 
voluma for a abort pemd. The dining adkm b more 1 ^ reuon of m 
eroding force of the water Jeta than by wiafalng off by doui water. In 
conaequenoe It b good practice to ran the alulclngB Into a aettting tank and 
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MU ti» upenittuEit for iluicfaig imter lupp^., Nlody drrigig d 
oestrlfi^ pampi of cku dnrmcB, oftm of nmltlple rtig^ mc uM 
moft* CDCT CiU Bct for tfdi wotlo Aa odditiate itrihior Ui howevofi noocfr* 

aiy to nf pfa any *"f*^*^ Ukalj to loaiir tls pmn^ ^ 

Hifl dry Ttcttutn pump in condnaotui fltten ihotud bo ofenue. Then 
ii n cT Cf tiiT urloiu icgm from htTiog too high • TO^um pr ^oWi 
vfaUe then Ii a aeriooa if too low preawn la ^bUdned. The yimm 
ptflnp diipbcement wHl wy whh the alu of the Alter and Aie radtneu 
irltfa wUmaikDaiiddiig ooctin when dewatering the aoUda. On dayt a 



i 


Omrlmf TW 

Eat a^r-LaBoar Chntrlfqpd-Bdaelor Pmnp. 

Tlw am fanolhr, hm danaeai Ofa of u inch bolv the mUnmai), the 
•dndor piMpk wtardv ft of the throw of^ pomp iTZcihMM^^ 
wtfitag the p it tf tefy of the pomp, tafite wWi tiw hfe hnde m 
eu^ne to aeda flbv an m***!*"! dttny pomp. It can do built of leu!^ a htm tauni 
hraoeei el&i u well u of cut Ina^ ghnnc it a wlda appHeatSoti. 


fracdon of one cnhkt foot of free air per aqaara foot of Ato r aitr&oc 
la attffident tn malntafai Tacotun preaa u rca in ejuca n of twenty faidieB of 
t uflfcu r y , whUB on atardL magneua and other free crackfaig prodncts 6 to 
10 cahk f^ per aqaaraioot are neoeanry to bold the nine preaann. The 
r^nrinn agahiat cinylng onr won ant will cntidenu in the yranm 
pnnni aweeping out the lobrkation and ercn endangering Am cymv 
Doadf an pndy well obaerfod. Condenaen or ooolm an adviaable in 
order to pi o clpna ia and citaih ataam or otfaar oondanaabla tolatHea befon 
tha pnnipi 

Wet vnennm pomps of the Naah Hytor design an Aia nnat practical 
to faundla bodi Uqtdd and air. Ihe Uqmd most ndl to a lower lerel than 
tha pmqv l^ot otfaerwiaa tfala ponq) operatea efBdentlj ao long as high 
yaonnn pnauna an not neoeaaaiy. 
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INDUSTRIAL FILTRATION 


Tbs di7 ^icoum ijitou a geoenlly tucd of ivet vBCDum 

p unip e \jy nucn of tic fict Hat the lur foltune ftr mreedi the liquid 
Tohi^ It ii moxe ecnnnmkal, tfaerefon^ to liuliU the diy Tacaam 
pump ivlth he higher efSdeacy end to eluilfy the filtnte and air la 
vactnim reodmi. There lemiUDB the proUem of exbamtlng the fihiate 
from tfacM tinln. 



CmwtMs n» ItBmr Ctmtuv 


Fia Lifioor Self-Priming Fump. 

To ■ OeiMbnl LeBoer pump n ^leddb dadgml im nalM »*•"***■ li lUicfaMl 
to the dWiaign thraiL The mlf-priiiilnir forinra nUovi tmi pump to pea elr 
tfaroQih the pomp ao tlat b wMlll i m to to me for j^hamring gampe, ptfmpbg 
orer the tog of doeeil bottom ttnto unloedlng tudc on^ eb. It Is apehb of 
eehewring nhzmte frao rmalfai vlthobt e cliedi vihm or en emuIBring 

Ib^ IrrapBcttve of the ■m oo nt of vaeaian. 

Baramefric lega or pipiiv wfaioh extendfl below the fauki for a db- 
tance neater than the nicnon Hft of the monun prenara obtafaiabb 
offer the aloipleit mama of draining the flhtate fram me xtseelpen, ITbot 
vahea to aeaf the boot of the baiomdilc lq;i are not aa lellabb aa ■"■Ibg 
walla. . The btter are alm^ oantalneii, or bairdii hnMIng g pohime or! 
U^dd b exoeaa of the cnweal oontenti of the piping from the boot to 
im receber. WheDCfer the elevation b inaufileiaat to Initall a h aro m elrb 
leg, waqn nniat eafaniat the filtrate. Centrifugal punipa are beat adapted 
for mb work hat ninat be inatalkd proper^. 


AUZIUARY EQUIPMENT 

t he reosMng tuk must be VKMtrwt ibove llio pfw i p m 
tfao filtntB dnioi fne^ into the pump. iffaea tufaiff ■ pu m p 

(bit is not of itvlf ■dt-pfimlDg', i ch e rlr nhe iboald be oo the 

dtecbu ye Une It bi Mgfart pcrfrt. If tUi cfaedr ^rdve !■ betted dot (be 
ud 1 boKl of ftpor reeti upon tir an ti^ fai (be p »w » p ud 
micnu)Be Une bdow (be ohe lo in effect i pump mtiit f j -i m rap— 
tbo ilf to 1 nffident preonfe to open tbe )^th piifnp « Jt {■ 
neoenuT to butin aho m eqaiUdng Une. The htto laa for Itof aod^ 
tbe eHminatjon of air bi tbe pump and be Inftwi ft mn eltber 

the anetkm or dlacbuge al« of die pump bads to a point on. die 
receiver. Hie LaBoor adf-priming oentrlfa^ ptnop, nvAt 
la a ndlcal advana in exfaaiBt pump a for dniSoff flitnta fnm aenom 
rocehera. Thia punqi la nop-air h&Unff andboia aelf-priniiiig it doa 
not reqtdie a check ipaHe nor an wg wWStiff Un&^it however, be 
loated behnr tbe iccelTlng tank and be ot a apacHy In of the 
iUtrate How. Wltb dda pump the receiver can be 'very moefa amaUer, aa 
It la oontbuxmaly malotaliicd free of filtrate, dmpmnp "gifag aa a ti»ti 
dry oenmn pomp heMna ont the main pomp. The psf onnana of 
pompa pro v a that all mBknlda In eifaatndng fimata are no looger 

When a filter la naed both to darify a flqnor and to wadi die cake, 
the naln flhtats mnit be kept aeparate fnan die waafaed flltntn If tbe 
fUterlng cycle b carried oo at one mamm prraaiim and the waaUiw and 
dewato^ cycle at another, aepante r ece i v in g tanka moat be nad for 
the filtnta In either cue. Uafog a uhe to control die uemun 

on the low pr e a a nre aide obrlatoa'die need of ndng two vaemm puni pa. 
If the two filtrata aie not rea^ ul ied to be aeparmfad, bnt a bifA and a 
low pr ea au ie b oeoeaaaiy, a itamlbiiw uhe tmt wfll work coHqttld u 
wen u on air can be nm and Inetalied In the low p r uaui w pipliv. 

The atsdUarba to Indodrbl fllten are the iMnf of ooo- 

trolliog tboae f acton in the pbnt wfaldi are ao eaaUy fixed hi thd 
la b or atoi y . 

Hie anbject of atodlbrbi can be dla c noed ben onb au gg all ve ly , 
but ■■ prenod anecea of mapy tnatafladona fau failed M au a e of m- 
p r o p er a eee aa ory eq ulp m enb the nine of tfab daqiter Ibe leaa In ita aq^ 
geaoou than in ita faulatean on tfab fad: oexiMory tgui^aiaat fr of mu 
wboi kw^oftMire that U it 3 bsi adifokr to rtgati U st 3 fnoEtr of 3ttn 
fwfoof mph a ti t. 




PART n. 

MECHANICS OF FILTRATION. 






rn uric (j,. • 



h Lie a A ay 

■?> . y.‘^ 




Qiaptcr I. 

Theory and Mechanics as Related to practice. 

When we neUc of MiutM fiUniion we hive In mbd hi dledoctlan 
from mim fffjfw watar fiUroHim, boikr f 0 ni wattr fiUntioHi etc. It ii 
not tint the rliriflcirinn reqalred li differ^ nor thtt the woilc of ckrlff- 
Ing (Ufien, bat In Indnttw work the peroeatige of lolldi eotpeDded 
per giUon of Uqidd li nlatiTCly n eno M ie u oompued with tlat in 
water fi]tridaD« that the problem of kimdtiitg jolUf !■ the emoioe of all 
mechanlfBl deHoa J e v eki p e d for Indtutrial ok. 

Hie pTQgxeM made In fautaitTlal flhrttloa la bert told a itrlct 
adherence to the chTDOokirical derdopoBnt of filtering macfaineB with a 
dcKifpdon of tte Tnerhanici of each. In tfala my the grow th la aeen to 
be fiocmal and ever with one goah — a mora efflcwit machine. In flltra- 
dooi pro gi ta a haa been moat npld wltUn the apace of two decadea, and la 
atlH going on. Some of the Jq ^ foDowlqg cfaaptni^ 

while now In everjdaj operathm and doing enellent wori^ are ueverllje- 
leM fait iwjwMfiw ofaeoleacoit hmnafi even while they operate well, better 
twpMfiM Bre taung their idkce. Tbongfa thn are pamlng, knowledge 
of their develo p ment, c on a ti Dc U oo and appHcwnona bu value. Ai^ one 
eode a fo irlq g to cover die mbject of lau na trl al filbathm either aa an 
operate or u a atndent win learn from than trlda of the trade dst nwj 
have appUcathm In ■n«n« pardcokr noblem which he may meet; or fan 
may be guided from falling into praedeea that lave been fom Inadaqtato 
In the put Tfana, their matorkal value mu be dlacounted In favor of 
their praOkal value even wh en ofaeoletsa. Amwledge of the tnerhaidca 
of all flhen developed for Indnitrlal work mahlna ooe to make a nicety 
In p hfr k* of new maddMi to be Underetandlng of die funda- 

mimtaiM griyi t mlng the dcalgo hi eoch *TMi4itfw often ww™* one to better 
die opeiatloo of eidedng maefabea. 

ntentnble and unpatentable featurea wHI here be rilamaafrl whh 
no reference to dm pomti of leden patent, Information reffUtUng wfaldi 
la aet forth In the olalognea of the manufadnrera, bIoob thla aaped la 
not dm ^Ject of (Hbcubboo here where our faUnreit Uea rather m tfadr 
academic and operadro vahiea. Ukewbe; no effort ahan be node to 
deaofbe other than the dladncdve featurea of eadi maddnL alnce detailed 
bfonmdon la never np<tD-datB aave tfarou^ cnrrait aroilan la a nrd 
fi^ the maonfactorera. 

In prev l o u a chapteri we have foc uaed upon the Importance of the 
Theory of FtItritloor~Si^ velglit to the value of ronrtlrihnlng the 

101 



INDVSTiaAL PILTRATIOS 


idi 


Iff pr i ll to bo flltBIcdS tfao I fn p nrt P tMy of ^ |ii^mTHtiy ftCtOfB Of tOOH 
penttire, deuAtr, p r tu r ^ ds.^— emphulzlog this mon tbon ipb faro 
tfao tTpe of anpiqjtd. And rigfatly ao, for» gfrca tlie boot filter 

over mule faot fell to cootra tfacK facton ezid the rotilti no xniaeiibl^ 
utile wof old mirfafnr will gho good tenilti If theoa Tltal ficton ere 
well tdim cue of. No ooe is fmflkT ifftfa filtration who ii not well 
ufftied oo botfa the Tbeorr of FUtntlaQ end ita MorJienia. The f oiegolDg 
dwoten faro n wrilnpH tLe tfaco^. The fofiowing dBjitori are lut^ 
dhttkna of tfae gmenl topic^ludbanka. For the ueai?eniencd of the 
reader, attenrinn li called to the fact that mch of there neirt chaptcn 
foDowi the ame form re that oomparinaa and referencea bo radily 
made by tnndqg to parallel paiagnpha and c o r reapondlng aoctuiia In each. 
Tfala dmpter oralne la u fdlowa: 


I. Hlatorr and drolopment of partlcnlBr filter, 
a. Iti desgn. 

3. OperattoQ (cake building; waihing; drying; diadiarglag). 

4. Lmnt 

^ Adrentagea. 
a Dnwfaau. 

5 . AppHrafinna. 

. Snmnaty of iti Chaiacteiiatlca that led tn Devdlopinent of 
np«t maddne. 


I 


I 


1 


Chapter IL 


Bag Filters. 


Uodoabtodlj thp oldert ud certiJolf the ■Irnnkif of all inc 
61fsn fa the Bag Filter. Ifi prind^ of opentlaDla to a: 

who hu been In fall mother'a Idtcfaen at jelfy^aakfa» tfane. Tim 
aeen a cfaeeae doth or mndfai bag aervfaig aa the mter, or atnfaie 
wfafafa tbt palp fa po ur ed, while the dev juice fa atnfaiad ont ti 
the doth learfaig the aoUda haWnd, In the bag. Tlifa fa an w—tnpia g 
ing the filtering tenna: '^ntemU filtzitki^ or ^filtration from t 
elM oo^” IwritTae the Squid p e uetr a t ea from the faiaide of the bag 
ootiide wfaOe the adida remain on the InaidB. To dan tfafa filter ti 
la turned Inafate out when the aofida an eaaUr ronovcd. Tfaia U, 
anwll Bale, enetilf the bag filter of Indartrfal uae. 

WhDe bax film an mter a tl ng Uitoikal^ and aa hnuarfanl 
purtenanoei, It mnat afao be rememSered thit there are rtOl numb 
them In eroTtlay bammerdal operatkm in large Induatrfal pfanta. 
fgfiiwrlM atlfl hm aome^ and um a &ir jcua ago every r^nery d 
all BugBT jnioa through theae ifa n p to flltexa. Smr tedmolcgfati ha- 
many jean tried to git more errewmlc deviaa, but tte fllteruig diax 
fada of augar Uqom redated tha-appUatlan of more modem j 
In darifjdng augar Uquoxa it fa atandard pnctla to aid flltntli 
ugkoneritlngtheaQiidaof aoapeuaioniyjnanaof a floocufant pnd; 
Tra p wwi fJfBtw frill noA hold Ita form under havy pmaure .and \ 
filter with Hi low qpeiatlng head doa the work wHh a 


bag fiSeti axe 
plea than the Iwnw mi<le ho omh o ld afldti. 


neaHuilr i 
dti. Ad(U 


aomewfaat man 


filter ara per I 
fay f oldfay lengthwiie wide baga into open meah anfdopiag 
The open enda of the tag and envelope an aflarhed to a apedai 
fittfaw l o M w n aa a **bottle." Tlie fatter bea a ooane t^irad at the 
trudmg end ao that tha ••••xfrMmA bag an be a crewed to a leodver 1 
In the lag filter cover. TUa la dm^ a bavy aat-lron pan wHh a 
btr of (156 In riandaid nfinery fifaen), the under aide cartyfa 
reodvfav fittuga. The filter cover rata on atmporti, eenerallj aa 
pktiM encldalng the baga ao u to idaln the The flltnt^ f 
Irom the ttg, dnfaa' to a low poto on the floor and fa deUm 
aepvats dping to a Hquor gaSeiy. The fatter fa in rafity an ofaaen 


itatkm when an experienced faatf periodically teata the cfarity froi 
by mana of aanall aunpHng gfaea on a wooden hi 


indhridoal fiHen 


at 


KH . OfDVSTSJAL FILTRATION 

He li nepooiiblB for tibe dullgr ud b la dole fiwnm ii iilritlnn with the 
flltoT opcntor. 

OpentlfliL — E tctj filter, when flnt started np^ ddlven dbndj fil- 
tratCi IMi nay be due to the porosl^ of the doth being too open, or 
it naj be due to faulty Hndliw of doth to the botuea, or to the 
botties not being ecrBim up tight or, perhn M, to fanl^ cfgiiUrinn. 
In OMBeqiiaict the filtrate man at Uquor gul^ ahnnti all the filtrate 
to a re*filtrBtloii lank until the elaiito hftinm ea aatlafaetDiy. Bv experlimce 
It can be jndged when h filter ihoold dear op but the time wul vary wlto 





Ful dL— Sovtf Hd bar j Big Flteir Statioo, 

In ntar upaumnas the tof fiken an a lerlBe of doaod efaunlMn ibattlng ooa 
■aothar wUi wfe doors ihr oegh whkli the ujoislori an attmUmA to taka out bags 
oaadlns dbchanm ud to rephea charwl faaga Ona aet of fUtsn an locatid at 
oee liii of tfao roooi fochig a wnnri sot at tba oppotita dda. Tbe Ollan an fal 
froB tanks ovoriaad tfaraqdi fud tnegbi wbkb axtml along tha row of flHan^ 
ODo fornch sit 

tile qodlly of Mgar handledi When a filter takes deddedly longer tiian 
eapected to dear m the filter operator U dgnaled to find the defect 
on the new filter. Hen again on tbe part of the opentor la 

neceaary, for tiie defective bag la pldmd ont nodog the greater flow 
of the midarlfled Uquor throngn one or mom hnW In the cover. Wooden 
tapered dqa are omen Into then holm to abut off the p^cular faagi 
tut are lakfaig; The Utnior gallery man rrmttmv InipeSbg flUxite at 
staled fadervala from a filter even after It baa been running dear filtrate 
and ha ddl v ai y sarftebed to the dear Uquor reaer voi ra, Tfalb la neoBaary 
for under the load of the he a vy ragir Uqaara the wiiqiping of the filter 
doth to the bacdai may and flnal^ pve way to tw it allowa muddy 
Uqtior to pUB tfaroogh. Alao, the intern al premun cm a bag wHl often 
open 19 a weak point and cum It to ledc. Prompt^, t^oh adi^ from 



BAG FILTERS loS 

the Hqoor SfEen tnut the Altar feed nan ehnti off die defectha bif 
ei crphliwQ befonk 

The a oriUu g farce In faif Altnlkm k obrkiia^ gw f li/ end it k a 
variable aocotduv to the hcA of liquor h the be^ Nitnn%, at no 
tfane can tfak be irat -witbaot antalUitt an ejm e wke^ y atioc^ Alter 
tnadfam. A tidn mbrlc will not etand ffitwr die faniatfaw force of die 
vdgfat of da Uqnor or the wear and tear of reflated daBmng. A etrong 
vam twin weave k die popular fabric for dda work. The eovclopliv bag 
u an open meah we a ve of noae dndc or an open netting vaiietyi and moat 



AMtMor Wmmtr Aw CmmhB^ 


Fla a0/--Lh|nor Gallar3P--ln Sogu Brifaiery. 

AO flitntfl fram aO tfaa llltan k pbkd to one eaitral ■fiHon Hw Uqnor gilfavv 
whawi tbi opoatora poriodkaUr M tibe Oqnor for d ar lly and nport to dw fOttr 
Walinn anr cnuao oe aif rlng In tho qiwAlj of flow from anf Atow# 


faiva for ha Arat eaaondal, great atrvigdi. A Ane meah Aab-oet atkai an 
Ideal envelope. 

When Arat itardng up a new Altar the nwtarkl to be Altered k fed 
noon the top of the Ahv cover-end drained into the Indivldtml tng^ 
bfaturally, It tilcaa aome thna before a Altar k fall» for u die haul m 
tba bega developii flttnta k obtained, the total flow of wfaldb ada u a 
leakage of the ftifnmhig Uqnar, Ai the dqnalt accnmnktaa In the 
bagi, the Aow deornue^ and after the bap an full tfaa opeiator mmt 
adj^ the of faicninfaig liquor wi u not to overAow the Altar 

and baa material. 

FOtradon «*** »< tn i»*f ttnrtl tba flow k fmqTL IfOtntioo tfane (meuip 
tog the rime of qd^al deUvery of fiHnto) varlei wfaii the mattflil in 
bat to angar reflnerka h wfll avenge go boitn. It k tmdentood 
dmt the flow, per aqnan foot id Altar atarfaoe per hour k very amell, 
bat tfaa tnmendooa ana ^,500 aq. ft fai a Altar of 150 botdaa) enahka 
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rtw pJttit to hvidlfl big tmuafOL TUi aln filter wU fauidle 50,000 gil* 
lom of MVur mop In 50 boon filtration time. TUe la the eqatenlent of 
flgjoao nSona In 04 boon Indudlng tlmo out for ckanhig, wii bin g and 
ruling tin filter. Tfala r e pn a en te tin derificntion of about 15QAX) 
Ibe. of auger per daj. From tfala an Idea la o b tai n ed of tin capaoty of 
am of tbeae madiiiua. 

After filtratiaa tfaen are aereral different metfaoda of opentkm. In 
one, tin Uqtmr la allowed to dimln until the bu la oearfy eu^. In 
anotfaer. filtera drain for an hour or eo ; and in atin anotfaer, dn "fweeten- 
Ing oflP* piooeaa atarta I mm e d k Jdy . ... 

Waamig»-~~"Sweeteniiig off," or washing, tin augv out of me mod 
in the big u dam hy diluting tbe beg'a contenti with hot water and 
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Fra, 30y— Hag PH tan D oor Opao. 

Tba bap are nufcoriod from calling a Hachinm U b o tt hn— m doaa eaalon ao 
that for a idran loor ipaea a traraandom fUtar iraa li ofatalnad. 

filtering dda weakened gy ii ip out of dte bag. ■ Tbe hot water la applied 
from p erf o ra ted pipea wUw are b i aer ted into the tiag and extead to 
tho bottom. TUa la known u "etickfaig tfae bagi" and ii a TB17 trying 
Job. 

Dlachargiiig^ — After the bap faUTU been aweatanod off and drafaied 
practkaliy orj, p iogre mi Te refineta open im the Atten and blow cool 
air tfaraiifa ma bop. Aa aoQn aa tba filter doth ia cool enough to handle, 
each bog with ha pottle ia unae re wod from tfae filter cow am taken over 
to the wiahera. The bottle ia tmtlod from die hog and ds enreloplng 
bag whfadnwn. The nwin bog la then thrown Into firat of a aerlea 
of tid) vnuhei. The operator at tfala itatlon, by clever tnanlpnlarion^ turea 
the bag Inolde ou^ and after lUtrlnalng paaaei it Uiruu gfa powerdriven 
vnlngera Into a aeoond tub. Tim operator here rfaiaea the bag and feeda 
it tfanugh amtiier p ower wr i ng er to anolfaer tnb. Some refinerlea have 
4 of tfaeae Mba In aeriei^-'OdKfa, lea^ but there la tamallj freoh water 
Btip^ed to the lait. of the tuba a^ a cooatint ov ciflo w from It to eadi 
V tow tub, 10 that hi tho tub of mnddtoot water there ia a oonitant over- 
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flow into a tctim-recflMiif tank. * Thit mod !• hiodlod In a fitter prow 
and iQch sogir ai pceaent b remUned. 

Re-li^g'ir- The walked dotiii an then readj for n-fittinf In flie 
Altera. The firat itsp of folding flu bagi la dona nf nwniml lab^ 
akOled In the deft handling of men tmwkidy, heafr, wet biga. The open 
end of the folded bag la ran teady for the bottle wmch ia Inaerted and the 
doth tied to It The enveloping fau la next put on tir mama of an hi- 
geniooa tiae of poenmatie tobea 'inieaa tobea (UIb wc caih box tubea 
m department itoree) fint mck op the bag. Thai the laborer holda the 
aivdope around the month of the tube and by throwing a bverhandled 
valve, dropa flie bag into Ita envelope. Thb envelope la flicn tied around 
the bcAtie and the whole tmlt la ready to be huerted Into tiie filter. 

Advantage and Aptdl e atlop of Bag mtBiiL 

The dooiltumt advantage of die bag filter flee In the low preeeoree need 
u the filtering fonro^ thm etiahUty nneeulgnt prcdpltatBi to he handled 
within thdr critical preaaiue 

Bag Altera are atlU hi nae^ but thdr op era tin g coat la ewi^cad v e In 
comparlaon with more modem typea. Thl^ nae dgnlfiea inability to 
better tlme-wom methods end di^ stud ai a rihallenge to American in* 
gennity. Thi^ are fast going out of date, and prediction la node that 
wlddn a very few yean they will be hlato^ only. 

Bag fllters are rightly iodturtiial fllten bv reuoo of tbe grat tnnnagea 
they handle. Thny are efieedve meua of getting large filter araa In 
wtraifl floor apaces, but they entail much hand lalm and their o per a ti o n 
waa extensive only wbu labor wu cfaei^ Thiy ate not arrm o nilral or 
e$dut hi light of preaent^y aotomade devloca, though they do get 
certain work done w&n oAer madhinea, ao far, fid! to h a n d l e It 

The obviona need for quicker and more effideot apparatia led to 
the devdoprat of the /Ittar #f«fr which we will take up next 


Chapter III. 

Plate and Frame Presaea. 

Flits ud {nine pfenei and i rman d p r en ee hB^n been the Mtndud 
Induatrlal fllten for more tfau t oentniy. Their BOpremuy In Aroeiican 
practfee la now on the rtrHhw, but for *tefety fliiT' imcWnei capable 
of hwiHHng anj nmterial under an/ omdlrion tnej an not jet aurpuaed. 
Tbelr iotenat la thetefore mon than hfatofloil for tbqj are neceaaary 
machlnea with a biff apntiarion tfaron g faoct the rfimnfral Aeld. 

Before tho advent oi plala and f mne prea aea flltntlao reqnlred buBe 
floor areaa and the flhxnng force limited to low pranorea. filter 
nreaa la atfll an economliar of floor apace and oapahln of wlthrtindlng 
nlffher pxeaaurea ten ai^ oter tjpe. 'In plate tad fnine prenea the 
Gucea ^re ballt oo panllel vertlci] airaceB paced at ^ In. to n In. c anter e 
80 that the area for flltiatlan la m an y thnea te area of the floor taken 
up te niachlii& Freunrea of 150 tba. per aq. In, are oftm iditalncd 
in the pieces extracthig paraffin from petnlsom fUatWate. Such prea- 
inraa were untbonf ht of In te filtarlne nwMntm prior to te filter preaa 
and are not obtalnabfef wltli equal aatetTi In any of te modem fllten. 

If te featniei of large anaa per tmrt floor qaoe end high pnanirei 
for fikerliv force an the ontatKidlng advantera of idata wod frame 
preiaei to(fiiy« It muat be nmembered tet hi Ujnit ^of prerloui pnedoe 
these marWna were labor aaven, nmnorfikal In liter dadif and afforded 
a Bcceaalbillty, 

Plate and fnnie prenes enable many chemkil pracrea ea to be eatab- 
llabed h oomnierclBl a irfrrf ii. probably none inoie atrlldng ten te dye 
Indmtrr, which would have hm doubtnd ^jeeti If bag or falaa b o Uoni 
fllten aul been te only machlnea for aanfylng te Uouora. Every 
atodsit of filtration mnat reflect te p rograaa In chmnlcai mannfictare 
(hie to te plate and frame pam. 

In oomparlm wldi modem filteri' ten an aoms weakneaBBi but 
for dswaterliv okea for anbaequeat diylng plate and frame marihlnea 
deliver te dturt okea, Eor vnill acale pfodiirrion, eqiedall|y wfaera te 
■me macHnn la to be oaed for differ e nt materially te plate and frantea 
are Btlll itendanL Thia'madiine la wortlqr, teOf of earneat aakavor 
to obtain and maloteln hlghaat poaalble fitter tfflaeccy wttfa It 

Filter pren baa loog b^ te name ghen to tern Tnarhttire, bnt tbev 
are rkfatmly preaanre fitterv onty ana dbould not be confnaed with 
l^ydnmlc or pnennmtlc pf en ei imn te foxoe la way beyond that naed 
In fitter preuo. Hereaftefi plate and frame preana ind' be oaed to 
Indudo tecetted plate pna iM unkn apadflcally de al g oa ted oterwlae. 

lOl 
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Derign^ — It would Im c»pp^^l 1 d tiat wUi m nadibia ao kag tibo 
pnmkr tjpe of inddsbiil filter dat tbo modlflcirfoPi !n dei{||n wnud be 
cno r pM U i. The wladaDa nnge fioci ihiiple^ eloncat Imlgiimaiit p ob ti 
to mejor feitoirei of ckahig medanhm, dnliaA etc. 

Ri ndm e n tofly, the filter mm, wheUier of me flush piste sod frame 
or tia receaed pte dealgii« a s fiua on wlddi rests s aerka of loose 
pktea oovered intfa filter doth ao erram^ tlatt tfa^ may he damped to- 
gedar to form a series of dambera the aide wsla of wfaldi an filter 
doth. The caking rhaihber b prorlded bf the frame in the plate and 
frame type and by the of tia drainage member from the rfan 

f o rmi n g 000 half ot da apace In die reces s ed phte typa The o on T entk nal 
pradke of calEng ■ these naddnea frame am darnher presses .respoo- 
dr^ b obrloaly a ratnial short cut 

u Its fliementi every filter las a flltser dotht or medlam, a dralnin 
of fhs darifled llqnid to an outlet end a ipaoe for die conecdon of the 
solid fitterad out ot the slany fed under p remire to dds qace. Any 
dndy of design moat cover meae points. It b well, however, to have 
alwaya In flat In filter pceaa opendon the object b to obtain a 
tudfarm, even bard cake and with different materbb tfam on be obtained 
wiui uiueiaic unugia 

Tfae filter doth fmcdo n a both as a filter medum and aa a gidnt 
naterbL In pmcdoe da latter feature piedomfaata and b da reason 
for heavy febna belia req nl red. 

Ha drvInagB of the filtrate b hf moua of paths or clannefa In the 
cotTugated or ribbed surface on the ptates uodff fbe filter doth. Ha 
ou tl e t b a cut or b orat o p e ni ng to wUdi a ooefe or ping b a tta c h ed. 

Ha cakliig apace b provided by -thp' frame. wMdi b In nafity a 
spacer be t w ee n the pkrtea. In dip .plate and frame and by the depreamd 
a u r fac M on tfae raoeined pi|dp typb 

Ha niMhrA of feedfaig the flquor to be flHerad Into .the separate 
chambers b probably one of da g i e ateal varbhles fai the denm of 
theae Shera. In rec naaed plate maddnea a bole thr o u g h eadi pte at 
die center, at a comer or any otfanr pu altl o n makea wh damhef oon>> 
nmnleadve with the adtolnlng damben. In die« eases tfaa filter doth b 
sewn tegedar or damped together throdph the opening. In pbte end 
fnmie da feed dann d b carried In fla rfm ao thid tfae filter doth eets 
u a gaibet for fbe e onn e rJln g jofaita of the feed eondidt u It does for 
da amUng of tho akhig chamber. 

The Rceaaed pbtea or da ahemate pktea and f r am es rest, by 
■fde anna or higa cast on each, man tha 1o^ dde ban of da frame (ff 
da preaa. In order to seal da Joints b e tween the adfaoent members d 
cboiphvr SRpngament or loAlnr medanlam b pradded. Hris nadi- 
inkun pnrfim auto iht bgt fdafe, tecardng a dampinf pre as ura on 
mdi of da dfloentB. 

Ha frame of die madiloe termhataa et one end In '■ atedoneiT head 
wMdi fau ha Inner face oormgated to act u ooe aide of da plate. To dds 
ire eooneeted the feed piping and odar fines, such u wash water, 
steam,ete. Tha bdisr and of da feaua locommodatea da ckalng devfee. 
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Tf—mndi u 14 h. to 36 fa. an re qi rir ed u As ppeoiiv for cka 


■a 


die filter, or for n^facfag t frame or phte^ tin awemhiw phfm 
fnunea do not exfaod tbe full leogdi of tfae nwAltm. A cfariog laTi or 
pbtDo, which tnnamlti the pren n from the lockfag tnrfh e nlwn to die 
Hit pht^ or moTihle heul u It ii gonenlfa known, floeea np the db- 
tantx from the awemhlfd elementi and doau^ derfaa. 

Efafoentmrlfa, thoi, the filter jweaa b a eerba of abba coYcred with 
flltw doth and d am ped ton e di e i ' to fonn a tigfa oontafaer. 

From an clement^ canatrncdoo we maa to a conaH ei adon of the 
preaent day dedgn. Tmi co n a tru dfao b hand on fin aime fimdamenla] 
prfadple of ^te and frame operatfan, namely, — (be famdon of a good 
oke. ProTfalon for wadihig die cake, better m ne h a nta for dialnm and 
delhery of flltiat^ better of gidnt anrfioBi, and better locfcfay 

derleea. . 

In order to obtain good hard cakca h b neoaaaary to obtain aa near u 
poaalhle onlfnrm cake bofldlng hi tibe fndfrldnal dsmbera. lUa b 
aecnred' hf a more genero in dwgn of Inbt ooodalt and port areaa and 
hf a more ocact dAr ml nation of die width of the akhtf chamber for 
the malDfa] In hand. Plenty of openliig arm gtarda agafaut a cloggfag 
of the feed pejmiffee ao tint the Hciw enten tin fiamea wUfaont ofaitme< 
dooa otting off m flow. By reducin g the width of the frame for akm 
filtering afafrlea and hr widening them for lapUDy filtered fn a hrrbb ^ 
form oke fanlldlng wlm the nrinjinum damifleitiaa b obtained. 

Tbe nec eaal ty lor nod hard rakes of uniform denally b appreciated 
on rmlldng the me&od of washing the cakes. In the (S^ram for wsdi- 
Ing filter pr em cakea the re b depicted the formation of the cakea upon 
the filter aurfioea of the plates. When starting fOtratioc^ fadepend^ 
cskea form on the mrfacea. As flltmtion iinia^uemi die dwhnem of the 
fadapendent cakea faertarea tmdl adjacent cakea Join togedtf. Worn 
the oikea are even, ao dmt the Junction takm fdaa tinitihaneoaaly duougb- 
ont dm frames comUtfana are correct for good wiahlis. 

Waahfaw reqnhm that an addltfanal dHimel be provided fa tM dedgn 
and cunatni cdon of dm preaa for dm dbtrfbada^f ^ ^*f“^*^* 
Tlib me a na dmt a epodnft sfadbr to dm feed eoodnit ahown fa dm » 
gram for waah^ oka b provl^ mre timt ope nfa ga from ft enter me 
even munbered-pfataa. On opmating the prem when fihitto b co& 
Dieted, dm operator doma tbe outlet eodn on dm even n m rib e ^ pto 
and turns on dm wadi water. The water dien tnfltveneajte dofa on the 
pbtm and through dm odeea aa depleted hy dmanowa at wuloi iepce< 
aat dm wadi water itreun Hoe travel. . ^ mm. ^ j ■ 

If the cakea are hard and oven, the ceabtuica to dm flowjif w^ 
b equal and dm peroobdoo of dm waih conetant iLrim ghaat dm pry. 
Unequal redatance due to unevenly pa^ cakea, fra to giaaiy porodty 
of a part of a cake nmde np of aettied c oarae nm tabh , qf ^tine^ po« 
oper atio n, aoch aa fafluih to filter long enough to fann^aoM ca^ 
hfmto femilt fa P«w 

gp ifdiln cannot faa extnetod hot timt It nqmrea ttneoonomial 
amoonte of wadi water and time to cbtaln dm rcadt 
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It iHH be Doticsod tiat tin flnt tfevel of Ibe wiih watar throt^ 
STcrj oks le c o nn te r curraut to 1^ etreun Uaes of the flltnta whim 
depnihed the ala. Any opportiinlly for m o v ement of tbe tmrticlei 
c omp r U lng die cake niely meua e new oke fomatkm. It ta pbyiloaUy 
Impoafbk to ba^ thk ni o fenml tmlf onn tfannigbofit tbo enore pnai, 
K> tnieqiml patlis for the puoge of tbe aaih water molt and tbe patha 
of kut reurtaocQ an quckert wadied. 



Fta sa-^Akaniats Fkti Widilm Phta md nioM Fna 
FUtndoD PI {%i tmm bj a oka on tbe Attar dodii tbit flu «cb 

Cniiia (wnrimilng to build op until tba two aku neat In dia eaitar of «di fiama. 
Wbeo tho pnM la ftdl tbe inidia la tamed off end af ara otbar phta cadet dint off. 
Wiuih eater le fed fbro^h a ee^kif eoodidt that jUa tmula a to a^ dmt off phta 
Ibe pwwi foraae Ab eater th iong ii the flttsr doth on diooa pletai, tbrooin tbe 
eafcab end dladmigaa fram tbe opu uUa ootleta. 

Agabi, the waah water traveli throurt a double cake, wbeftae the 
fUtiBlB tn^eled tfaroogh a tiaA oke oorf. If there li any rsunii|»> 
meet of the putidea of the oke there la boond to be a doev fn r uifati 
and a conae^ient rednctfcm b Tohmie. A17 dubkan b fohiine dpena 
m a path f or wuh water of mA lover redUana ana a bod abort drenit 
llie denwnd for a nod bard cake of unlfonn .nalatana la, thBnfore» 
paramrtBiTt b nhtabigg good widibf of the caka. 

J — J - lat ■■ * * — ^ alsA ** 
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better p ro d u ction of good bard cakee. Tlib reqnlrea afanply that pre< 
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flmliiiiT knowlodn be obtilned of tlie fihnUUty of the naterU to be 
hmdlen. If a cue one toch dddc can be boOt ^ the fmiie on mddf 
be nade two Inchee Ibldc. If a cslce of ooly one-qnartsr ioch can be bain 
op tbo width of the frame ben would best be a aeren aUteeoUia loch. The 
reuoohv beie b (mite obylo ui , u It li ^ipredated that In the latter on 
the reelrtanee to me flow of Uqold tiuvm the coke InoeaKS per b- 
crement of thtckneBi t4MTi |q t£e fonner oue. 

Baalaif the width of flame upon the flhnhlllty of the rmterlal b 
ofllj a cnnrideratlon of the total c^cle of operation. If the 
flhortBned time for good cake bofldiog and gm waahlqg b mote tlan 
oflfel by IncreBaed woric of (^ranalfy the greater nttmher of frames and 
the renewab on filter clotib, etc., a babnoe be t we en the two miut detemrioe 
die width of frame, 

11» wide appUoitkm of the filter piaH baa reanhed In oaea idiere 
drainage of the flttiate baa voren to be an Important factor In the anemia 
of the p r eaa. Ihe filtrate flow from the average ludualrlol Ikmor b the 
accumtiMkD of dropa of fihnte baufaig dnoogfa the pores or the filter 
fabric. In ordtf to carry away tida tiaw any ain^^ corrugated, pjna- 
mldal or other darmeled anrfaee b generaflr Boflk«it The dealgn coo* 
templatea that the back oremore from the mtemal realatance b pnpor- 
ftfuini to the ■"«*«** of fl^. CoaeqaaSy, drabage of filtrate b mldom 
aerlooa for tl» averige Uqnor, When Tu&g the preaa u a chiifier ban- 
riitfiff rdbthely amaU (paratlee of aoUda m hm qnantitlea of Uonoia 
thu TntwTTMt friction ■ nm — hupOTtancB, In sum caaea the more (meet 
die renilred padi for the flow of the filtrate to the outlet, the better. 
CbliMuent wlmhandllng large vohimea of filtrate cornea conalderatlan of 
port areas fm Its w^tiurring from each plata. The accepted inrilind of 
orhig for tbb b mdlt^ porta rather than one large opening. Tbe 
drainage rfxKild be first MgneH for colledlon of ffitrate axaf aeocmdlj for 
the pfajalal strain cm filte doth. The pohts of anpport for the doth 
must M * TH*"*^**1 on Btt69dendT cloae gwiiwf to maore agalnat the 
doth In hrklglog acroM to adjacent aup porta. The moat ancoeaafiil 
drahage b obtalned^ wnen the pyramidal or rnaimekvl surface b covered 
with a I**""* fnt> A wire wwww*- The latter provldei msdninm aupport 
for die clodi and free p— p for the fllttate Into the damneb. Fro> 
die edra of irnTeivr pltoee to prevent a cntthig acdon on the 
doteb a ■inrf Cf hnpf ov eni Bit provided In a prem of ojoaun oonalrucllan. 

A filter piea a u deelgnen to be a dgnt (gntahier when in rkvwrt 
pod^ It 11 aa dgfat aa the kioaert joint G m ae qu e nUy , a prem wDl 
benode up with ejcc ea d fe pr ea wir ea at aome Johta tnte even ndot 
surfocB b aocniitelj maddoed and the doth bid whfaout wrmkisi or 
edberhig oke. Manning far man accurate than that obtainable in a 
btbe, moiter or alteper b Atelned h fbebestproduoad proM now bdng 
ntennlE^u^ Aeennteb ground aurfaoea teeted to whfafai joq3 of an 
Indi b atandard to(hy. Sndi practke b reflected h die qnkdor dn a g g 
of the flUeri baa atnln on filter dolli. dma bcreBaing ha Hf^ aid me 
«iimtn.rinn of ttoocitial atnfaii through lod^ . 

Improved ka^ devicea am varied enongh to fad die «d) ject of an 
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exlanrtlTe itndy, *«af«ttrh u clnring tiie proH b tlme-taUnff ind 
afThuuB. Automatic or MndHuitamtic tixana baw boeo t!ie floai of a 
groBt XBUQ^ desipion. Eiitkk'i tnoubtloQ of Buhter*i *^Fut9n ond 
INtttr PnsM^ gtXB into tlib lubject thoroagfalr. Let it mflke here to 
pnW out tlxt a doted prett efaonld be lodced. if the ptcHore on doting 

redocdoni, tbs 
or fajdruiUc 


prAif out tbat a doted prett tfaonld be lodcedi if the ptcHCU 
the pbtei b obtained Iby^oggle dedgni or by Ug itep le^ 
iDdc&gbantoiimtk. poeon^ 



cmrtttf r. JfervNT * 


Bki. as^T^plotl Hfltd Tjddng If t riWiHm in FbtB end Pbat Ftmi. 

Tl» iwaUt band eurbi tta own dirmt Uook Ibown In borfattdil pwhion. 
Wbot Id tilt rhfat m tbit iSit j nd o diD D ovtsi wftfa ^ mfubri ihtft 

tbo tbnM block imOy ni e o ti M in titt ni l oo of tbi mofibb hnd and w du eia tfaa 
aaoBMiy tarafaiK of no tfanadnl dbaft Obvlowdr u tfaa ihaft b tfamdad tovaid 

f cum Numirawoomn faan^m to effect tfaa ■»***™**" laiuiaga on 

thotBrnbi of ffa ibaf^ bat the to tfaa dnlpi ii tfaa tfarut falod dnwn ham 


pi t firt, addMonal inrWng {g req uir ed. Wben locked, no duoaga can 
oGcnr if tin fajfdnaUc poop ifanfs down w llb o ul winnog. 

Hie ttandiid filter pfett b open ddhOT Tbb meant tbat each 
{dais deihmi fta fibiate into an open mllemTig troogii or pul Moat 
nwflifTyi haTB indhridital ifanboff coda of a qidoc docDg dedgn. Every 
open delivery watUng ptCM mntt have tin abiit-aff coda in order to 
any oat the wuhlng opentlan. The oocki are Indiipeuabb when ns- 
itive cbxity b nqubw or dte oot bai^ doth will nolllly tin work ox tin 
entire pfcaa. Fl^ coda an tixnpb and poiltire ifaitiKm and tin tnmll 
aavWln fint coat obtoined by entting on tte coda b poor economy. 

Filter preaet for c orroel re Bqtiori can be made of reabtaot meOib If 
good cattmga, eaii^ machined, egn bp made. Thp bHttbnere of ' ‘ ' 
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pniccrn itoDBi the Boftseai of laid lad lod die eMcal f B cart of fUiiim 
prevont tbdr oi^ but bno, brona .md ■^timWitn gn quite atbfictoiT. 
HippIlTi in moft tdd liqttaii eoootmtsnd In fiftntbn trood witfaitmo 
the B ct i on fairly wdL 

Wooden pkte and fnme fiJter prnoei ire the photo] point in die 
nannfadtire of moi^ nHterUi indodlng dM Thar om miura free- 
dom from metallic cootimiDodan and molntiini color and purity of 
product Wood prari ore designed with len eortety but widi full 
adherence to tbe prindpla of opera Hnn. 

Being woker under rnmpTTaoVnn itrilns than irmi or other 
wood praoa ora generally Uinited to o martfim m working preoinn 
■cldom over forty pounda per sqoon lodu Ain, mroh graotv dikk- 



' Omftuj T, Shr^wr ^ 

Ful st^Woodflo Plas and Fraae PniL 
Fbr Uqntfri awTo dra to fatn or 0^01 coofanbatai hf Iron nut, a vuidai 
pktB and fnm praa li portladutr ippHcahhi. ll w c heninil rtrenidi Is nbtalnwd 
in the proper ■l e mon of me wood nsao, br reinfcBdnf de nxfa, loo hr Jndldamh 
dwlgnlii e the tfaldaieM of bodi (be plitBS sod the ffimcL na goBSt eurfoDB 
sro oiosllj fnitlj in 0000 of tlioM reqnlrad In melsl pname. 


neoa ore r e quir ed for width of pkte or frame and wider airfam ue 
neoesofy to provide otr e u g th to orry wishing cnndnhs, etc. Bigldity 
is obtiinn by bradng with iron rods or exterior f iiinei. 

Tbo falgBr^ advance b wood preag fau been b tbe drabon for 
while the utrate channeling by entting groova is all right wmle the 
p re is is ncwi it Is a constant annoyance after being in service awhile is 
the pvramldi soften, flatten out or break off. Tbe simpler, daner and 
equauy effective means is tn fasten flve kyera of open noa duck or 
burlap to tte ploteJ The openlin b the succesalTO kym of this material 
provide ample for tb eztt of the flkrate. 

Many modlflationa 


provide ample patha for the exit of the flltrate. 

Many modlflationa of dexlgn have been devised, Kxne for better 
washliig and acone for better dlsmaige. Among the ktter are the Merrill 
and Aubs-Shrlver press a whldi ore deaolbed under ipecUl fllterk 

Tb emulate pres s u ra laf filter washing has been the theme, of those 
etdovobg to bett e r filter pieaa washing. The pfaydol ifoik of wishbg 
fay dlsphcement medxxl k ibi^ with pkte aria frame praoa. but the 
attendant dJflSenlto of poor drjdiv effect; of dUBculty of draining exoen 
unfihered Hqnor, and the gratsT o&flculty of dkcharfpng the cdm. ntdllfy 


die advantage of the better washing obbdneiL 
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Op«ittloii,~Contnidiig d)e opendoa of tlis pbte and fmno 
with os IndtiArlal fittoi prooeded ita jntroHnrnnn, wo find It far lem 
udnooi work. Rnflectiny on the Increue of productloa hj meua of the 
mater proeeure, die vut ara per unit floor mace and the eaaler opormdon, 
It U nabifil that tUi wu ezoeediniOT popohr. 

Eren todxf there are where in operadog- ocata are leei 

than thoae necemiy with the znore modem martilTifa Small capacity 
aniti, matarlals on wfakfa the dotha mat be frequentiy duged or 
renewed, and for thoM materiala on which the prere la opead only at 
kmf into^alai are axamplea. 

Aa la true of aire other «m***~»i If the filter pre« la op era ted oo rre c th 
it la ea^'wock and the team play poadUa whm a crew of opeimlore » 
required makea it Interertl ng wok 

Step nnniher ana la opnia the porta and feed hdeta. lUa la fol- 
lowed W laying the dotha. Thla, m the plate and frame type, li the 
aimple tokling of the doth orer the plate and centering the tjm orer 
the conduit openfaiga. In the reeeaeed plate ^pe one half of the doth 
muat be nllea tm and fed tiiioagfa the feed e^ In either oae it dxrald 
be conaiderBd wflful negUgenoB not to atnlmm out all the wrizilda or 
not to a^im off any eoiierliig cake. A wrmlde or an obatmddon la atm 
to be a pomt of leakage nnn ehnormal preaaure la ned in doelng the 
preai. The latter weakeu the doth at the wrinkly ao that in either caae 
It Ispoor opertflaa. 

llie fveia ahould be doeed with aa IHfle nreMun aa poaalble. Stiain- 
hig on the rieuhig dedoB li algnlficant of deiectife dcalgn or operation. 

With the pi e aa ddeed, Kdual flhntion am fake puce. wHfa dean 
dotha It la gaaenlly die practloB to open the feed tahe and m no attsn- 
tkm to ahamdqg the air in the f lunei. The air leda out mr oo^ the 
doth readlfy enough to let h acape that mj, 

Unieaa the p re aaure laa to be regulited In exceaa of the repilitlon 
whidb oooira mAi the IncraM of preHure with decRaae of fl^, the 
Qpentor needa but to nwke aure all plates are dettrering dear Hqoor and 
thenpaia on to another prea or Job. 

Futralkm cantlnaa until the flow la pimctkally ato ppe d from all the 
pbta. At thle *i»n» the waa la ■aami^ full and ul frama equally 
If waihlng la dedred the operator dmti off the feed Hne 
and ereiy other o ut le t code on the plalea. The waah water la then 

The limit of the waiUng cycle may be determined by aniidlng arenge 
fihfBto. until denahy la doim to a glra mlninitim, \jf taking ampla of 
flhiBte from end of ftima and a to p phig when th^ bam reaened the 
■llnw^ mluhpu m or by wotting on a time bade. 

After waahlng, moat phnti dewater the aka by rnmprrard air or 
tteam. Tb otFrlate the n^ of fordng the waah water m the waddog 
platea through the cakea good openton open the coeka on theae jdatsa 
■htrtritw them again, when the air reabea out Nerer dumld the platea 
be drafued wilfarat the air lino on, for the water on oah rbkm If 
repheed by dr, and, if thla la not provided pu r poMyi it wfllbe auppUed 
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from the caUng diamher and diitoxb die oke fonattioD* Sodi a <Ub- 
placanont is lore to bo fdiowed fay a short drcoit when drying. 

Blowing the preas to dewiler Ilio ciks operates to deUver hem a drier 
cake sad doe more poaithe^ wariied. The less the molstnre content of 
tis las the sofaifale is Ibe csks. It is seldom pnctlcsl 

to to wish the oskea to a friction of one per cent In a pttte and 

frame It is more eoonomlGal to drop the aohibto content to 5 or 

lo per *** ” '* ftitiMi* (t epwiftfn^ upon material in By **wiilun^ 

is meant Ibeadd3 tf^ct of wishing snd blowing opentkms. Ihe dis- 
charged oks should then he re-poddled with weut wash water or fresh 
water and re-filtered. Tfala flluatlon is genenlfy a simple matter, 

eqieclillf as the shtny can he to one in BoUd conte nt . By 

the donble operitlan the solid in the can be cconomicaly 

attained u low as of i per coit 

Blowing the pit^ with stesm is qneationshle practice for the coit- 
denatlon of steam water in the cake. High tenmenturea shorten 
the Ufe of the filter doth. These are drmwfaada fant the main diflfimly 
of the pr ess Is this — that tim phtws an too hot for comfortable 

f -Ml I ^ 

OBOOU^Ks 

After blowing the preas the loddng mechaniim is rdeaaed and die 
mofshle faronght hack to its extreme position. The pcem la now 
roa^ for dlscfauglng. 

If the cskm are to be dried, -pans or timya are slipped under a frame 
Miii dn i nff the aha and fay tiprin g a frame, jeridng it; or otherwise dis- 
kidghigtiM It l^Tula ip dm tray and then is placed on trackB for 
.diy^. In tiTiHHng imaU mme operatora prefer Hftlng the 

frame with eda out of the preM and dqxiaitlng dm cska on a tray pkced 
on a or scroa wooden bones. In ddmr case, the idea la to rack 
the oke in ita nanpaft farm. 

If the cake is a waste pcoduct a hopper is located below the preu 
and the Anmr ^ into It In auefa inatanationa a latdce work over 
dm hopper is a aal^ protBcdoo to the men and to the acrott conTeyor 
In dm hopper. 

After die lart cake la dropped, dm pkdaa and frames are reaaaembled 
dm Btadonaiy bead Mow is dm time that the efficient operatDr 
win make sore that Ua feed o pe nto ga are all dear and tda ck^ un- 
wrinlded on dm gadeet anrfaoa. 

The operadon of plate and frame preasea la dma seen to be ^dlc. 
TTaiwlHng the pie« one or two times lageneraHy anffldait to enable the 
avenge wr’ tmmn to master the job. Tnive is no rimnllaneona ahntting 
off m one valvo and opening another, there la no ni cety of timing. Dla- 
dian^ dm cake ^kea pra dearly before Us eyes. 

£ii^ut — The layout for a filter prcaa la simple as compared with that 
irrnMnry for more modem Tnachirwe. 

' On adtiiv np the preas saffldait fomxkdaos an neoenary. It la 
that dm aidB anna abould be level. The reason for ti^ lies In 
dm fact that the dosing derice woila at ri^ andes to dm &cb of the 
moval^ Bach pmte and frame aa wdl as the mnnble bead hu a 
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flonnil pothion it ilrtt to diB fine of tbo tist 

pnMure wOl be dlBtxuated moxo cfoofy lod fcnlt in qiAte doriv of 
the 51 ter when Ifao lUe inoi m Isfd. 

Fldng Ii,mt xcqote tiie tbiee pi t Mu re Uqm, wHer ind dr 
farougnt to m etituoArj beul and mnnrrted to tbnr ra ap ec tl TP inkii 
with ociiTeniently phoed ifaal-off oocla. The flttidB troogl^ wlm oaliv 




\ ^ 





CWmCiv A JL Mpmrg & Ornfm^ 

•Fa. jlU-Cfauulvldo TMadtatinn of Flati nd Atai Vrm^ 
Aeeadblfltr to tbs ffitv dodi li a p r iawwirwl faatm of jphto and fnai piiiai. 
otvakiad bj die opaafan an l i hliwilii g aoa *™r****^ oloma la a 



open ddiTOT 1;^ tnaphinniy diould be e q ni wed wMi duee One 

for clooify nltri^ one far dev Bqnld ana tbe odar for miSi nalar. 
Xwo CODS pluMS wake da naat coDTanlent afantsjff for auch opeoingL 
It ia alao good pnedca to proride a hinged cover for da t ro u gh. Sm 
a cover eioaea da troi^ idan diacfaaipng da caha pod p r e^t a ai^ 
apflkge faito da trooga 

waOBBQ OuQDC ttHQDlIGH 


require more cnpipJIcated lajuula but da 


zflo mDVSTI^AL PILTRATJON 

iiutoOttkmf ol tibow In Arnsricftin i^eckl ind In no nDmtnukn! 
pncdoB. 

Ad vmtug qfc— The idwitiigeB of dili of fiber were nuj when 
It mi fint lotrodneed. At liia picMnt tlnie iti dnwfaedii irdgh hesfler 
Haul iti edvinligeB and hi ok la cm a dwJhw. It baa, howefor, my 
pcnUffe adranligai tndiY and tfaoK merit mniiderafiim. 

There Ja no faidnahw fiber u afanple aa a pkle and ftame nreaa 
Its dea^ and oonatnidioa la ao mil itindaidlnd that It la to 

pnctla]^ every cJimilral opetmor. Ita o perati on l e qiili a none of the 
nicely Incident w the opeiaaon of p te wu e leaf filten or to the 
of wniniiniM filtera. Opeiaton can be broken In and hemin a enmpienf- 
wUi fbr lea effiort tfaon neoeaaaiy vitfa the improved typa of *wA<tiw_ 
Any material cm be famdled In a plate and tnme praaa. There may 
be more meuia of handling cartain Bqnan but the {date and 

franiD pceaa la a aafety fiiat madilnr. wh ene v er a new proreii la htaimSimi, 
or wfaoiever then en wide vaiiatlana In the fihnblU^ of a indod^ 
leuena for whkh are obecnra Any material will build up a calm if 
Bi iflVIfjil time la given for flltntbm and a good hard cake la the cmly 
emtbd neoenaiy for fiber pnaa operadcm. 

Ffade and frame pnaaca on be dedgned for any premme. In aodi 
work aa puaffin wax from oQ dlarillaln pteamrea bqpond the 

limit piarrifBl for modon fibeti are uaetL 

AfioeadbUby to tha fiber aarfBce la an advantage In any fiber. In 
nhte and Irai M fiber pram the eaae of fnapocrion of the fiber cloth 
u yi e alBi than In ax^ other "»<■***"*- AlaoL In no other machbia la the 
win of rq>1aGfaig the fiber doth quhe aa dmple and euy. 

The work of or e p erfag the fiber doth for the fiber tnaa la the leaat 
ccBxqJkntri of til the flbm No aewfaig of doth, no mndlng down of 
die cloth with wlr^ and no penoanent of b b et we en adjacent 

flinmutify, Tfae cloth li ptimwacd by the iw. lengtha are enli off 
to aurrannd the {date and qya panefaed In at tfae l oa t km of 
the feed, waah water, etc., mnrinlta. 

Add H qu o i a are Abend In wood pnaaea wbfa leaa onnfaminatlnni 
eor r odon nid anoayinoe than In 117 m our modetn flbera. For tfala 
work plate pram an atill a u pc am a, 

Brawhaclob— When hanfilDg laige tonnagea tha labor coat for 
operating pbte and fnme praiea la emeadve. Then in ttMtatkrinwg 
of mwi e rt t fiUeri whkh have been anbatiluled for a prevloua I"***!!****"* 
of pkte and fram e prvra where two men per aUft are doing the work 
of idiie men formerly iiffdfd. A dal^ production dx 

ipgn fonneily taUn ev men la rep rea en t all ve of the Increnaed prodne* 
thrl^per man ohtafnaWe with modm filten. 

Tho fiber doth on nlata and frame pfemi nmat be a f lwiH for ita 
mecfaulcd aUeqgth aa well aa ba filtiab^^Tlila renolrea heavier and 
I*ta flttef fahrfia. Alao, the mediafflcal wear ahortena 

the Hfa of the doth hi fiber preami mdring tha fiber cloth feoewih 
ex e eiah re In oon^miiaon with nioee naceemry whfa modern flben. In 
Goe hrge ph"* $i^acmno via tfae anmal flrar doth eqwoae wbh fiber 



PLATE AND PRAMS PRESSES 


zax 



u igKinfft ft prcMot ooit of fr^^ngcx), Cooti differing Uke tiili 
ft drftwfaftac Id flltar preie^ 

aohiblBi from the ciuft in filter nroMi li ^ fncccM. It 
]i pl^jilaU^ inncictlcil to oralj *ni< oooqiwtBfy pftck tfae duunfaors lo 
tlat tfacre ftn ^ ibort dicoifi. There bIwiti an pfttiH of lereer 
reiiitnoB lod the feet thst more rwtmmtmr m ■t^iigi bare efl or ti Bd 
the better viih in wvAm fllton u at^ other — imfj^ jw 
tnem iaproof dot tfae imhlog mmahnA Jq mid fnnw prti e ei u 
poor. Toe principle of (UiplaoemeDt with m not pnederi in fitwnW 
preftMi and ilteinKtB phle wiili ia proven an inhsiar piinc^>le for 
waahiqg. 

The qfde of- p per mH on i on damber prearea variea in prop orti on to 
the time neceHuj for reke building, xf tfae cake depontian ia alow 
it ia neoeaauj to «"«**"»* at tfae aknr nte Mwrtt tfae p iaw ia fulL Thi^ 
therefor^ meana fiat there ia lack of flodbUlly in m TUa 

drawback becomea of ritil lnyirtugw when ^ p to du c t 

from a auda orey t^ gngera.wliiGfa vaxiea conaldeiib^. 

Chemical plaiila are fut eUataati^ the ^ popalarly 


to them in tia paa^ of being "dirty holre.” 


aioppf cood 


often prevailing afodnd filter pr ea a atadona bu been c n r r eL t ftl ^ ntniH 
been ot plana hj aa h a tUn l ln g nan-lealdog filten. ThemtkaPj. ugh 
co n d i tkma rixnld not obtain wnfa plats preaa pnariol^ it doei 

oocnr and only in the beat qpefmted atatbna la it radnoed. Nobome 
conrihiona are proverfaU with plate and fnune ioBtillitiaDa and god- 
adtate a very vaHd drawback to their opendan. 

Thera are additional minor diawba» which ere pnlntiwt out in aoo- 
g— efaipten. Specific muntirrt of dindvajEdagee a hgM to be good 
for now con atnicUv e aiddan la conatanth brooght to 
bctf, progreaa ia arrorted. Bvidmee of the value of nro criddm la 
Men in on improvementa In filter prea deaign aa developed by ICerrlU 
fax hia abddng filter and tfae Atkma Dr o thera fax their Addne-Siriw 
edf-diacharge preaa. -Three nThfaifi are dlBoaMd fax a ancBeedlng 
chapter beaded--Spedal Pntere. 

Applicationa.~~FOr nateiiali ramdring aobaeqaent drying tfae low 
molat^ content fax the cake nwkea puda and fnioe prerere the p refer re d 
"fghtnw- For color work, eapeda^y wher e the reme 'filter ia laed for 
different no madrine la aa co n ve n ient u tfae plate and frame 

pnaa. Wooden prereea are free from tfae metallk contact ahf^ found 
m any other type of filter and, tfaerefor^ for matBriali reqnlrtog ahfnga 
of melaia it la tfae beat madiiTio. For new pr oeere and for materhla u 
OKtremely ooatnty aa raw cane angar Hqnon, tfae filter preaa la the afe 
and atxn filter. 

Su mma ry^— The g real e al e poch muker fax flfaer hii to r y la tfae fiber 
preaa. Advmdng frm bar and bag fllten to high preaanre^ large ana 
filter preaa ea waa tfae gnatret boon to induatrial diemirel nunnrartiire 
ever ezperleDOBd fax fimadoo. No greater memorial ia poadble dsn tfae 
fact that tte fiber pren remained a ro rem e for over a o ai t iuy . It nii^ 
atm be tfae leader were it not dst Amarlean atandarde of fiyfaxg nqmre 
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dboaper prooMMi of p rodn c finn and grettBr pndndi'vliy of labor. labor 
aaTi^ ipta then the mhU incenthre for filter Improvemmt and waa flrat 
ohtamed hj Geom Moore In Ida Taomm leaf filter, the flrat of our 
modeni flneri. Mbor^i iroric Ii^ tberefore^ the anbjoct of oar next 
dapter. 





Mbrary 






Chapter IV. 
Suction Leaf Filters. 


When tbe r ecof crj of gold tiIimi rooolved ■ tdg boon bj tbs failrcH 
duction of the cjinlde pcooea of dlmlrliv tbe gold and attrer pnaeot In 
ore, the ndnlng indiMtij aa a whole waa given an Impnhia wm u hu 
never been jmrmybM All macfalneijr fa volved in mflUng ooeiatkMia 
aecnned to andetgo a npld tranafonitttkin at that tbne to nun them 
better. In the Kvetil prooeaaea neoeaMij In tbe leooveij of gold and 
illver fram oa flltmtlnn waa tbe one that lagged moat 

Hlatoif .^-At the time of t^ faurodnrrino ^ ^anlriarion of gold ore^ 
hamber, prmaea'weie the co n v enti onal mamlnea for 


pin** and xrame^ or chambeTi, 

the filtering nmmaara Tbe'difficnhleB were fiat Irreqiective of the 
preaaure emplOTed, tbe aoUda wen ao alln^ and fine tlat It took inoidl- 
nately long to fill the franca with cake anflifflnnt for aovtlilng appoaefaliig 
go^ WBumg reanltB. In fac^ fihndon waa "the neck of the bottled In 
cyanhiiitloa, doe to tfaJa tiodil& Conaeqoendy when Gootk Moore 
brought out hla anctloo leaf filter, he opened tip tUa thratue on tbe 
induatry and It the Ug am rnm It baa been for ao mai7 veaia. 

George Moor^ u a yoopg gmdnaia of MaaaacfanaettB Inatltnta of 
Tedmokgy, went Into me^ud ndnlnff jganc via the aaaay efaembt'a 
hbontorr. Ht giimiwti the ladder tmtU u a up er l ntendent of a 


mill whim bad atarted on Ugh gride ore but aoon bad tn handle a ran 
of that aaaajed p"** lower. 8900 after be took bold of tbe mill, 
the oompanv went Into leceiveriUp and the problem became aentv-' 
oodd tlcmll be nm at a profit on that goallty of ore? Aa Moore aaw 
lt« die Uggeat roata and groteat loaaea were In extreethig tbe gold vabca 
fram tunra treated wim mnlde. Moore acented a waj outlf he ooold 
ii«iM fiiH hamtla fWntiM* cuon. InitBid of a tlignprio g any chaqgei In 
Ui Ug Per r in pi*** and frame pi eaaa^ he made a anwU aqoare fiber 
fiUsr dbth on one aide and an outlet dpe on the otfaer. 
Putditf Bucdai on the plata end Inimnnltig it In a pall of alfane^ be got 
aKOttregttnmt r^ from dm atart wUdi led Um to perf ect fab proccM 
and Ua In Inventing tbb Moore proved Umaelf no 

dreamer. He waa an deerver of tba fiiat tnagidfiidiL and be caphalfaed 
hli daenntlaDi hf wo^ 

^erelopinent of the j.riiii flitHf caperienfift oaQ oeen 

wbfa and frame preeaea and he noted hi theb operation that until 
dc in any franc ted Joined together dey were indlvldtal and 
aepante depoalta. If dey oouM be waaSed and dbriaiged lodependeUiy, 

res 
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it woald not bo mamaxj to proloiig 
adm did meet^ bot nmcr nltntlo 
becamo miennnwnkaL Anfai, being 
of cike ioftoid of two tradoKnci i 


to proloiig tbo flltsrlog cjde ontll the 
cr nitration could ooue u the lats 


j able to waah tiutngii one tWdmraa 
of cake ioitaid of two dddmenci would deonue the nnie for waahiiig 
and In tiila way incnaK ootpot 

Here, then, waa Ui point of attack. ■ He bad In mind, abo, bag filtsri 
in which the anllda bulla up on the Inilde walla of the bag and arc woahed 

! 3fOC View . ' 


. SECTION ON ^ or rlLliR. 


■ a ^ ^ - 




Fn a&--lCoora Statloaaiy Laf Type FUtar— Battar Knova u DuU w a Flllar. 
fiwlMri of mor l oy tha kam from ■ liquor tank ta a wiifa watw tank aod to 
a dliefaBfip bonar, no Imia malD atatkawiy and dm flqogr li drafaad from tfaa 
(ank^ wain wicar la piunnd Into the tank and, bafon dlacfaanloft k diiiaod 
fram the tank. Iba wanon nflda an ahricad fna tbo tank aa a Itnd mbrisra. 


throogfa one ridrlnwi of cake. If ha.ooold gtf twar from the trnmnndnia 
work of rlrenlng the ban this would be l3bo ■n"<*kwi. How ntkml, 
therefore, to moke the cake dqxwlt on the auMt of the bag iiatead of 
on the Inald^ so that a lerene ennent would dlaengam die cake from 
the flhar wigHItim andtihos effect tti dladnine. He menfore enlarged 
on the laboratory Buchner funnel by appmilg audlaa p ow er to the 
Interior of the bagi. 

In brief, this a anu nar ia ea the work of Moore tfart led to Ui orlgfaiaring 
the tufRon Uaf fU$r* Hla dlacofcry made pcactkil the handling of ore 
aUmei, the treatment of low grade ora, and the re-treatment of aUme 
pUea, for the flint time in bbtory. 


INDUSTRIAL PILTRATlbS 


116 

tanncfalng t c ump iny for the ocploitition of hli fatenti wu one 
ezuoeratiQg trfal afttf tnotlier, Intn-compu^ dliwnil^ nmircd what 
abould hm been one of Hm gniteit pro pM hf o n B of the timBi Over a 
period of yean, the ane r g U g of tibe oompii^ were directed toward con- 
tral of the cDnmaqy remr than the expolulao of the achefoe, ao that 
the B n Uei a, LtoL, a avuolthif engioeerw oDDeem of promliieiioe, were 
qakk to take edmtage of a variatkm or the Moore lore. 

The Batten Ftlter.^Tlie filter known in the hidiiftiiea aa the Qattm 
Flltier wae devliad hy a Mr. Caaael who wu at one time aaaodated wHh 
Mr. Moore in the catty de vel opmen t of the Moore filter. The Ousel 
patent wu assigned to the Bu t tm company and exploited fay them under 
their own name. This machine, now owm faeouae of hs faifrln^ancnt 
of Moore patents, wu fundamenlalty Identioal with the Moore filter, 
but In operatlcm the Moore fllter laves are transfenhle from the liquor 
to the wub waters, while die Butten leava remained statlonaiT and tho 
Hqnor and wufa waten were a u cce aal v ety pumped into and dremed from 
dte one tank. Thla wu die only dlfferme belyreen the two nudiina. In 
the Butten filter it wu not feaeltde to obtain dry dfadiarg^ u the 
cakes fdl od Into the hopper bottnin of die tank and were there puddled 
to a shiny snd pumped to wista. It Is indeed cnrious that one ihould 
put out a machine u orighul and new on the cde fasslB tha^ though 
Idendal wldi a patented nwcfafaie In all other respects, ita ksra were 
stationary hiatad of -movililel The Bnttars filters was a cheaper 
mactihie to inetall, since ha tank requ ire ments were one Instad of uemd 
■nd no crane wu needed to transfer tin leaves. It of fer e d , however, 
the dlauhantages of not being fool-proof so tint fostances o u e u rTed 
where wilnable gold sohtdona were jpumped to waste dtunpi ; kaky valves 
e nri ched the wash- sohtdoos, and dry (Uschaige wu never pnctl^, 

Aggresure expionanim ox nus mscnine, oowevcr, nrnm me expecten 
renlte. CUmlng' infringement, Moore started lidpykm. 

Imp or tan ce «>f Court Deelalon in Moore va. Button. 

Butten won out In the fewer oonrta, but on appeal the Moore claim 
wu imheld. On ddherhg tUi dedalon, the Court made a point which 
Is of lui p orts nee not only to flltiitfeo hot to every i nven to r at huge. Tt 
wu defined diat: 

wdfeamr a iMitomj if awd# of Ju m a fMqg sfres^ tsMHff Ai 
fomyiay opfrtAUm md pni inUt ntw ust Murtry tr 

hfn^fa to u to iDcrease ha r es uure ea and ontpuf; that discoverer 
b nwUsd to fatoni protodltm, 

Thb dedshm seta it rest any anument that equl - rrel stant «!"■ luve 
ahrayi been atd always are foriiiea in phte and frame preues prior to 
the Johdog t Qge dier of the cakes, and dut therefore Moore maiU jua 
luieutlaL In ms N^ocffg, Moore wu a dbeowrwr. in the moAiaokf of Mr 
tafle Mfii, M oore wu an imo o n ht r, and Us cootr f b ud oo to flltrsto will 
ow its fi d as innriiunentali 
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Tho clahn wlildi li the ewnncB of tiw Mbofo p roe m end on wfalcfa 
tbe mlt wia won la: Tbe proceaa of filtering' aUmea and tba Uke cdo- 
alating In Immenfav filter In a bath omtalnfaig alfanea and a flttld In wUeb 
tlM|7 are anapendeoT foidng aald fluid tfaiDom aid fiber by dlfihrencs of 
p wB wm i between appariln ridea tfaereofi wtierd^ aUmea an depo dt ed 
thereoii hi a lam of reqnldte dwiacter, renxrdng add fiber from aald 
bath wfaOe maintaining a a a p e rlor p raw in cm ootiida th e r eof, intro- 



Cmftmt iMfutml urnpEfmbm 


Abi apr>4liioci Bllter LeaL 

Thii (Vika li fdaodHl on tba m i wuU o u cd the filtar doth coUapdng ao ai to . 
bra fra dhdnaa idMa mdUnn u appUad to tho kaf, Woodn atlcka tbnaded 
bto pochata ha l am vortical ram of mttUng pi oH i Ib uajin dnlaaio fnaa naucj 
flanora Ha frama b laodi of parfoiatod pa tanabafina b tla ootht pbOi 
The tap pf tba hif b danroal hoi mm wood m bara wfakfa an allacfaBl to 1 b naiia 
from whJdi eadh id b tadbUtalb' —pmdat 

dudng nme Into tnofliar bath and imijo y arla hlng tiie aUmea by fordng 
another fluid therethrough aa afonaala, removfaw fiber frain add faira 
and aabaegnentlj deanhig b by air preaRin appra to the faedi of add 
filter," 

Dedgn of tba Bnetlan I<eef Filter. 

The prfaic^ of the Moore leaf design b that a bagof filtering 
medium afaall enadop a drainage member badog ah ondet The ftmetkm 
of the dralnagB monber b to u rer ent cxilbpae of the bu and to provide 
dmofiela for paiage of dm flbnto to the ottdet Cblbpia of AaH 
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tBttb to occur w li cnoT ef tfam li a difl e ran ee Is praiura be t i^ cm the 
otitildfl tnd intlda of tho bift but b prc Tontad \sy the dnloige membor 
wliCch cm bo mde of ooooo naltlqg^ or coTTugitod or (jiuuvod 
•kta^ or of ccinmed win Bcre8C4 etc. Note, therefore, that the filter 
doth bai to bo fatomiHy ■upported wbether need for Moore'i nictlon 
fibor or for waj of onr pre a^ ctay premuo leaf fllten. 

la piactke, the ftmtm Is rQctaogukr and fa nada of fafarlcatod and 
pcrf on ate d pl^ The dralmge member fa ehfaer c omi g MtB d ic reea 
■entired to tM frame or foniM by wooden ilati alipped into podeeta 
aowed In tbe bag. ThoM podeeta are formed of mrtlcaf rawa of aatehlng 
qjaced appraodmate^ tiro faidiee mart 

The Bucilan leaf filter aa naed In nitnltnf pl>nt« tnd the chemical 
ludu a try conabti of a number of lodhrldnal leafca hntw from a frame to 
form a badeet aaooeaahdy immera ed in a aerlea oi open fanka filled 
with ^ nmde^ Uqaor, ww Uooor with and waih water reapectlTdy. 
A manifold pipe connerta each Vai witii a e canm o n aoonDa of rocuum 
praMora or a ao ur ce of c omprea a ed ah iddch fa naed b dfacbaiglng the 
oka Hie filter karoa are apaoed 4 or more India apar^ depending 
t^on the odes tfaldmna to bo built and an made b aleea ftom 0 ft 
x3ftto8ftxioft.,Qr great er . It fa pnctbal to dealgn tfaeae 
filtOT wtb aurfaee areui of lo^ooo aq. St Bach leaf fa fau^ from 
I beama. or rimifar anppoitbg ftBrnea, and fa rigidly held b alfinment. 
The outlet froin each haf vmj connect with one or two manifold plpea, 
the fatter abm bebg aecttrelT meed to the fraiqe. The ounnedlona from 
the manifold plpea to the nlttate reoelT&g ta^ nmat be flexible hoee 
of a length to carry to be fnrtlMst tank. The rocnom fa prodneed by a 
dry raouum pomp exhanaring frem r e uel x in g tmka and fiie filtrate fa 
renuTved from tlwiii hy mrana of a ba ium e trle fag, centrlfngal or other 
topee of punip a. Wet roctnim pmopa, unfaM.of the Nadb ajtar dadgn, 
00 not ban anflOefant air cipactty to mi^ them pradlcd for tfafa woilc. 

Tta kavea, ao ur ce of wctiaii, and the am tanka an the q aae nt l a l 
eq al cm eu t for auction leaf Altera,' but oenvement meuia of tranaportbg 
du karoa from tank to tank fa equally enmitfal when faandHng hige 
tonnagea. Aaanmbg a edee dqxnit of onfy 3 Iba. per aq. ft of aurfa^ 
• filter iMx 66y aq.lt baa a load of a too of cake in occeM of the weight 
of ^ fc awa end frame. Tbe wcblit of be fatter tarfai, dqiending upon 
be oofnbmetbn, but be load to M bandied will range from ton to 
16 ao that be crane or bofat cunployed fa a aturdy aifeir. Ibe toaTca 
moat mom op ttod down, ea neuiy mrttally aa waubl^ and wlb mbl- 
mum awajbg, or eke edm will k dfalodg^ It fa a almpla natter to 
mom a abafa kaf wlb cake so long u be lactba praa i un la mibtabed 
wi bb be kaf. Thb p re a a u n faoldi the cake to the filter ebb and pn- 
mnta dfachaige of be emke^ but b a farm ocactkal tadt eren bough be 
anecioo pnaaure le co r rect l y tndnftbed be naard of partfal dfacham of 
tbe cika fa gnaler, due to be greater load of adii& and be poadUSty 
of janbgbeleama wfaentran^imttogbem. Fbr ba reaaon tha pIdMtp 
by the crane ta ahriya from a 4-^nt auapendoa wib be kq^ of dab 
gauged ao. bat be orana pufla dir ec tl y omr be center of gramy. Sway- 
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log ii obrlooilT dtngonmB for tbe ituan pdolied ibor^i and abrtM 
atapping li egaulf bid, el tfaer In tlia itfliol rlw or in moving borlnnli^j 
ovnr oqo tank to tiio next poritkiiL Same of tiiB cnne mumfutURn 
dmfon developed apteM oanee for tfab putpooo vfaldi proved quite 
aa long u the operUor oefclaed Ruoable cue. 

■ The taolo for tlaae filten an redaognltf witii eloping or gddo 
bo ttom a, 'and an bert when pro vided wUi aome meana of amtraon. TUa- 
on either be by mona of p er fora ted pipei tfmmgh wfalai com p r e aaod 


. j 



FkL '^Or^Bipariaiailal Moen VUv. 

hvm of a Inf Im dBUmlnBl bv (bo mdli * 

wWi- a Inf, bat the plant cp aiall on h bnt «!■** miUimA bf • ngin nncWea 
ooflqplite 1TO lla oha taiib% dc. 

air ia feiL oo that the Uoaor la maintalnad at oh even denalty bj the u pr la lng 
air bubbuii or a diauathig pmnp can be naed fordn g the Hquor in at 
the bottom and overflowiog at the top, or vioe verok 

One of the main eawnoala for o p et atin g effldeD^ la that the Hqoor 
level in tuba aball never hdl ubHow the top of the lea ver If oil the 
le a vea are not folly aobmecged all of die tfane^ odm thlrbiwe^ and 
pocmeafaUiti r of ake to waah vottar, irin varo and oanaeqneady defeat 
the fliBt pmiciple of the Moore leaf deabik Gonatant anbmardb n h h aat 
phfaltviH ^ ggnri a n t H^por IwnL Thenli oo ifaimlar nMoua of mUfldlng 
tfaia than to Uvd on ovw fl ofv c nnn ec finn at the deaircd Uqoor levd aim 
ahvaya feed him the tank more then the filter kovee exbanet from the 
tanl^ 80 that there h tooH overfidir lU the tfana 
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Opondoo, 

Ths opaE«tkm of wifrinn letf, nd p w ure kif fllteiii li qrdSc In 
naturo^ to tliat the opendoii worlci on a Kfaedalo of leaf tnoifer uid valve 
manlpolation. None of work li laborlotii, and all of it li lo afanplQ 
that the operadoo of ai^ one flltar takes but a part of one nan's time. 
TIk nnmbv of filters one operator can handle oependa ttm the leimth 
of the aeveral cy cl ea Fbr If the filtratlcm Is ^ nonr onfyi the 

weak Uqoor wiab ao mlmitei; the water wash 15 luluulBii and the cHt- 
darge mbintesi die Intervab Of the latter o p eratlona are too 
to warrant a l t emp t u ig’ to o pera te one more imit. Ifi on the other bandt 
filtiatkai takes 9 hoin; ww Uqnor wash i boori water wash 45 min' 
nta ; and cUadaige ts mlnritM, one operator can ooaveuJeutlj h a ndle at 
Icas^ mdta and not be overworked. 

tntriB t operation is lowering the leaves Into In die filtering 

tank and fllUog the tank with muddy Hquor, As non u tb operator 
toms on the vaennm eoowedon, fibratloo oammenoea. Freferao^die 
q p p Tittw ■TmihIH know in advance how kmg filtration should o oatlim e 
b ef o r e starting tfao wishing op er a ti o n . Tms fa^onnitkn msy be galn^ 
by prevlocis —purlnuin t or bv data aoppUed fay tn s fcin g previous erari- 
iiip n l«l i ^itM nin thii malflaf In hftwT Xf tUB {nfoniKllaO Is laificlllgf 
the mnst watch die flltiitB flow, ^ds will conatanriy decroaae 

b ^ wnmn pcente li low at the -start dne to the dry 

vaenum pomp or ca itr if ug al exhaoitlng punyi being too small to exhaust 
fast the vohime m filtrate flow bbtamed at the start of filtntlon. 

In dds case the vaconm uieswire will rise whQe the flow leojabia constant 


wntfl a n■^l lll u n^ preaanre is readied, when the flow atut to taSoff. 
Noting the decrease in flow cui serve only u a guide as to wfaoi wadnv 
dni^ fr?*""****^ for the prime oondderatioa la d»t diere dan m 
mke on die clodn to be cadb dtsdarged. Oda M 
are too thin for antomadc dladnrge by revorao uunenla, afaua tn air 
win Umr oat flm*sli mU P»tdi« lal.win not dl ienyg. Ihe^ bu lk ri 
dm eiAs from the filter laavea. A mlrdmnm cake dflanem dwfia w 
id hL and aven dds la imdl with mat erials of low spe^ gra^. If 
& tMteU to t«nd ta rdiihdT fne-fitoriag » Ihrt^ 

K h. am be built up, the opmator an be gnUed by ite imrato flow. 

mua tUu tm die ecnncanfcal Umh depends in a 1m dsgiee mm tlw 
neceedlng operatkm. « ^ 

ITamS lowCT flmlt than If the cakes nidit wa^ for dwn^ flow 

must be great enough to wash Hcpio f 

In muT nnitotloiii ^ flow on widili« tamMi ^ to Uie MoreMln^ 
n^StrofXSnbrillqnortoltewl^of fliaerfa to oon^u w 
toafl^nt too anil of Ibe Otntlon h t iii l ii lnmni flow for flie ate 
^ whii tMi to ntod, te Bmlt of flltntla am tio gM«ed iceoidlnflljr. 

Waddng. 

To clwnge from flitiatioo to waij^ b ttWajha lewyes 

fnan the fi l tr a tion taiflc to, die wadi flqnor tank. Tto Is vrinOy a natter 


.-.v 
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of opoimtiiw tilie enne or bolit in order tb Hft tfio kvns oat of the 
•tony and drop them failo the wiih tuik If tiUb tnoifer ii GCUTenlfflit^ 
and qidddj doneg tbe Tocmnn luppb li not dunfsd hot it 

die Undt nocfaed die end of the mtnbu cydb. If the txtmfer tokee 
knm don 5 ndnutoi it li bert to reddce the Ttanim premre to t kmer 
Ihmt (10 to 15 In. merony). 

WiiUng flontiimei tmS the filtrate mdiei the deilred qiedfle gnTlty. 
If the fint mull li a iieik liquor, t^ polat will be e oni ewfaat In c Ma w 
of dn ipedfie gr a r lly of thli weiik Uquor and b determined in relotioo 
tn the phnt r eq olr ementi. Wbate ovapofidoa con be lemoned by mbtfatf 
' the fint etroDg muh filtrate with the orliinal i t roiy filtiate ddi Umlt wm 
be biglier dun li the practice in ndnliig woric Here d» intermediate 
muh liquor b boiren qnnide eohithm, t^ being the equhralait of a 
mother Uquor in chemical plant cqiendoiu and ii the cranlde nlndon 
from which ill the praJou i metili (gold and ether) have been imtrirtrd. 
The object of the barren lohitlao wiu li to regain te voloable gold end 
Oliver cyinidef in the ndn luniiu dUndon, end, tre udng barren <7aiiidB 
■ohdlcii, the ot rength of die cyanide li molntalnea The lu c reedtn g woih 
with water ii in order to recover the cjanlde; the weakened etnuiglh of 
wfakh b brought np bj adding freoh moterbl, or by concentimtlon. The 
final wMh filtrate ahould opproodi actual water and If the woifalng hio 
been efficient tho volnme obtained should not be ex cea rfve. 

]>rylng. 

Woihing the eakee b generoty followed bf drying them. The term 
*'dryfaig^ b largely a misnomer u 35 per cent oiobtnre b a low Umlt for 
dtymem of coR obtabed with tlib of machine and "dewatering" 
would to be more eicphnatn^. Even if the discharged cokes ore to 
bs mixed whh Water and punmed to woita dumpi to tmt the mobtore 
content b of no mameof oi ion, it b of vokie to d e w ater dnre Imperfect 
washing b be tter e d wb« die luist mo btii re remelDa In the cikea. 

Drying poMb*« simply In robbig die kavei out of the vriter tanks 
fltyf pilHn| f the ■Ht wp he ri e ifr through die deposited cokei. Depending 
npoD^^ecLss of nuteriil in hind die cakes vriti beco n ie dry enough to 
pitted with opailngi or honeycombed vrhh croda through which 
the sir Siort cfrcdti, deensuing the prea wirc it whbfa the vacuum pump 
con handb the volnme of die sir. It b wifte energy to condnue drying 
after die vacnom pramrii has dropj^ under jp par cent of the Umfdng 
premUR isulotalned durhv vrasmng opeEio^ The ndn in decreased 
roobture content b iligtit and pmiiplng the big vofatme of ab through the 
dry vicntim pump takapower for onbbibiidiig the mobttup redtKdoo. 
Ttm drying opetodon wlu vary from 5 to no ndnittei de pen di n g upon the 
nuterU and coke dddcnea. Leavei that drain from the bottom wOl 
exhaust more of the entrained filtrate dan dxae that hove the outlet at 
the top. Draining from the bottom b osially obtained by performdng 
the bottom i^pe m the filter frame ao that efl of the fllbite b onlbdad 
It the bq ttom and otidBed up throngh the frame. 
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Diinhirglnf, 

The drying opentkm tuuaOy tikei plooe wfaUe the kavce ua in 
godtion over & alecfauge hqpper. Coomiijaitly, to cfaanM from diylng 
to dlacfaugiiig li dn^ t natter of ehottniy off the lucaan oornifsctloiL^ 

Dii d a j g in g li efto aed by one of a number of melhodB: roverse' 
cmxent of comprened dr; eteam blow-back; by combining dthcr of the 
aboTO with hodqg off the cake; or by mbmergiiig tbe lavee and then 
by oaing eftber of tbe above reverie carrcnti or reverae cnmeiit of water. 

Revene comp ce aw l air ii moat generally uaed. Thla la done by 
co rinn d in g the oompteiKd air with tbe filtrate maidfold, the air pene- 
trating tfaniigfa the filter doth on mA leaf from tlie inakle of the leaf. 
Aa the air poahea agdnat the cake, it Ufta the cake away from the aurfaec 
of the cloth, ao that gravity makea It fall It la often neoceBary tn turn 
on the comprcBaed air aheraately aa tenadoua cakea ore aekloin dldodged 
with one of ah*. ‘ Again, aocne puta of the cake wQl often baiig up 
kuk^tely and rather tun pniloDg the time and wiato of comprcaaed 
air, a long paddle la uaed to oiaengagB thae, TUa bringa hand labor Into 
the operatioQ and wfalle not atrenuoiu, la not atrlctW automatic dlacharge 
and takea tfane. Badfy cracked cika dlachain w readily tfaui un- 
endeed cakea and If the material bdng bandm la at beat dlfllctilt to 
dhagage from the dothr-drylng muit be iliortened to prevent cracking 
■bd kiiw u modi miM wd^t to the cake aa noiBlble, 

Steun li n ev er uaed nnlma oompnaaed air la Ineffective and Ita uae 
muat be guarded feat iti Ugh teenptfatare weaken the filtor cloth. In 
ehlier caae, of iteun or eon ap reae c o air, tin preaanre naiat be Ihnltod ao 
that the dotiia will not bunt and a nfe preaaore la tinder lo Dpi per aq. 
in. Reverae water or r ev er a e compreaaed air, while tim leavca an 
■u Unexg e d , la often eff ec ti ve In dlikdglng thin cakea, but thla method 
will be addom found fai pcadioe today u audi mateiiala diould be hancllod 
in dlfiterent nrnrhlnei. 

Advantagear-The onfifandiiig idVantan of the auction leaf filter la 
the fal^ waamng cfiSdency obtalnabla by dlapkeemcnt wiah, and whlk 
then an other aovantagea of note tiila la undoubtedly the factor on whkli 
moat of ha Inatalhtiona wan made. 

Tbe moat apectamlhr advantm la tin nduction of labor neooaanry in 
the operation of theae flhen. Often one mao can do the vmk of ten 
neoeanty in phte and frame filter pnaaea and with leaa energy than la 
expended Ij aqy one of the ten. 

An operating advantage makbig fw tdgh npKhy and eoonocy la tba 
lUHty to dmt off flhntkm u aoon u the eoonomloal eda titickneaa haa 
been nacbed, rather thui taring to continne flhntioii at a bw rate of 
flow until the cake la eompaded, u In plate and frame dlichargc. 

An eoDoomiral advantage Ilea in the fact that filter doth la not aub- 
Jeded to mechanlnil Injury and wear, ^ belilg uaed aa tbe naket botween 
abutting piktea and fnmea or in handmig h and waafafaiglt in tumbling 
waafalDg-tnarfilnea, ao that tiw life of the cloth la much loogthened over 
bag fiteui or phto and frame operation. Thla factor makea poaalUe the 
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ue of ti Wnncr ftfarici ind tiat fliore be a of filter dotii 
for emitiailar mterid* 

^ pipfaig lod valve mairipnhirinn la a mhlmum irltii tbia tvpe 
offllter, eapoda^ If the bazooiBtrlc kg k oaed for tia lemoval of tEa 
filtrate from the leoplven. ^ 

Socdoa leU filten irere, iHie& fint developed!, fbe finert filter obtabr- 
BUe, btit imp ro wii a ula Is cnntlimooa fittera and In wBa ur e kaf flltsa 
hm deaeaM tibeir Inqxgtoye to a kr^ MUmt, Todaj, aoctkm kaf 
filtera a tanri oot aa econonricBl in the fliat coat iriienever Imp toonagea 
nmat be handled, alnoe tixlr eoaatnictlan k eo d nmk aa to allow kige 
areaa to be openied In one madibie* Alan, ffif 

it poaalbk to pntBH theae macfalneB Bgalnat add attadc. Wlnevarlod 
k the onlj permkalbk mdal to be oaed, theae filten are in a rfp— bj 
tfaemaelvea* Many Inatatlatfona have bea nade iHiefeln the wntWritij 
plpea an nade of lad, or an kad-oovered; da flltnle nanlfoldaanl^ 
and da nceivlng tanlia kadpUoed or wooden i da dninage «T»tniiar maAi 
of wooden akta and the filter dkith of wool or o da r acktnakdng 
m ale r iaL In anj odar tvpe of TnrMiw the n an wearing paifa or heavy 
caadnga nqtdriqg kad umng wfalcfa have proved oaat^m wifHprMn#^p. 

The add-proof anctioa liw filter boa one filter oonqadtar, Ia. 
da wooden pbte and f nna pnaa» but when applfcabk ^ ancdon leu 
fUter k prefenble. 

Drawhackad — One of da eariy dkadvantigea of dik type of m Bi 'i i imi 
WM da Umftirion of da filtniiw fore^ lx., a t mo ep b eri c pieaaiiiA At 
aea level thk pn a sm e can la wriHgeH neatfy to ita n mjt m ii m of 14.7 Sa. 
per aq. in. (or 30 h. of narauy). In Ug^ altitiidea dan k a drop 
often anamiting to aa modi u per cent of that obtainibk at aea lem 
Iheae low pn a atir e a often nquln esceadve fiber ana In cntwmAnn 
nwrhtim cajoabk of w orki ng at 50 to 60 Iba. per aq. In. Large anu 
mean larn fiber kevea wbld an cmnbenona to handv ud to r e -c over . 

Applicatlona.r-Mon of theae frmtitinmm b^^e loatalkd in the 
mining indoatiy then in eiqr odar. AbUltr tb laip t o nn egea per 
^ide mede dion eepecklly adaptabk to dna work Wldi the advann o£ 
automatk and oondminaa deraritirion yateua , In vrUcfa the to ba 
fihercd an con e e ntra ted in anmSi«r wimnaa of Uqidda, gnnrinnnt M flben 
have **1^^*^ *^***1^ 

In cfaendal planti the tomagea to be treited per day an fu* kaa 
than in the mlnlDg field end ben p rea un kaf flbm an pnfemd. 

The add-prooited fiber k. hoinver, a moat pcicBoU unit for add 
flIffrtfWM in wfaldi wod or omer &hrie can be oaed. It oflaia by far the 
bert pr opo altl on w here y er an qacring waah k leqolnd and antnmarie 
dkdsuge k dealrabk. 

Smnmu^^-^-ln anmmlng op da devekpoaot of fiben ea oqtUnad tfana 
far ire aeo fint: that the cinrtnTw of da bag fiben pa ve d da way for 
da long rdgn of da filter pnaei TBUiVi nooodfy: fiber 

prsM wen abnoat eodrd^ flmbed to prodoetB rttmiing np to a mulmmn 
of 100 tama a diy. Bot vrhfle da labor In v ol ved in dim opendon, da 
wiaUog.of Cam and Ugh fiber doth con a umpt l o n wen draw- 
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btcb^ It «u not until the lotrodtietlQn of cyetiMerinn with iti teqitlro* 
menfi of faudllng aemal hnorlrcdi of tooi m dev, u wdl u extct 
wuUfv of tho akoi, dwt then wu felt a oBchfea need for a better 
fiHer. Tfaie hroiicfit on, tfalrdlf: the derdopmeiit of the wte ri o i i leaf 
filter whh ha cfaanute'litlc fal^ waeUog; eflkaency and Ha adfoniage of 
low libor and email fitter dotnindntaiance coat Weahneia in h a tmH nf 
hot Hgaonib end the IhnHarion of atmoopheric p r eaam e ea the niaaliiaim 
flUeriqg for^prodeathied it to ghe waj tn the pnaaore leaf filler, wfaidi 
!a next deacrlbed. 



Chapter V. . 
Pressure Leaf Filters. 


Freumre leaf fill)eii coniprtae a tjrpe of modoRi filler fandHtrfy knowQ 
IS the "filler pran." This n. hnwe^, a mlmamr, slncx tfaej do not do 
iny piml ng of the aloe la ii the pnctloe In die fa^fdnuOc preiMi used 
to sqaeon oUi from seeds, Hke cotton or fiax seed, or to squeese Jokes 
fnun fruit u In the case of jnpe juke. They do not eren prea the 
adce bj the compression of utntlon as In the opefitkm of plate and 
frame filter praasea. They are aimpty filters in wUefa the flhenog force 
Is fleeter tfau atmospheric proanre^ supplied 1^ ponqi, fn?ity head, etc^ 
ana In widrii the filtering dements ara filter leaTes In prindple exactly 
Uhe ludlan filter leavea. In lay language, the Uqtior la orawn or sucked 
the leaf by vfcunm In a sumon Iraf fitter, and In a pneawre leaf 
filter It la forced tfarixigh hf nomp. 

The three moat pro minen t nhen of the p r emu rt type are : 

Tim Kelly 
Hw Sireetland 
The Vollec. 


The firat two wore developed at ifjout the aune time, olthoi^h the Kelly 
first appoued on the marhA The Inventor of each of these nmchlnea wu 
fanrfHftf irith tte aoctloo leaf fitten and their operation tod 


In case waa prompted hy the aamo deslnv~tn Increase tilie filtering 
force above of atnaiapheric praasoiv-iuranlt of which led to Jhe 
l eapec tl ve fifien. The Vallei fllkr la a latar developoient designed to 
u verto m e aome dlaadvint^n* found with bofii of dw odien In bett sugar 
work. 

Whllo bnereaaed force of filtradon domloated the itauMXU for develop- 
ing preasnre Ua£ flltfla, other reaaoos well demand their use. When 
Uqunrs heated cloae tn the bolllqg point at atmoapherk prcaaon, 
suctlan fllten are generally Inapplicable, amco uodec redneed preamte 
ebumdon la Indum and tns vapor pcodoced ddier adds a dnty on the 
vacuum pomp or m u st be condensed by oondensen of the anrface or let 
type. Such amdllsrks filter operstloo beyond practical Umns. 

Again, when handling hot mpenatamted Uqoori, p re a a mea above itmoa- 
pheric preaaure are above the critlail pressure at which ctyitalUsfllon or 
pradpltitlan atartt, reduced mimtrea eorrenoiidingto ao ^la_^o f 
mercury almoet alwaya induce rajdd depoaltlan of the cryatals bhxinn g 
up pipe Unm^ drainage memben^ ete. Ooosequently, In dtemlcal iduts 

m 
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tbcM pnanra kif film m fax mure popular and numm iui tlan raetlon 
Ifltf fiittBn. 

“Fronre leaf flbBr^ la odto dcRripti^ In Itaelf of thia tjpe of 
mafhhr. It la a fitter In irtdoL kaifea an cnraard in a oontalner r^hla 
of wiilialBJiilftig intemal pnaanic, tlio ondots of tfaa loavea oKtending 
duough da atfng and open to atmoaphoric prea a u re. FUtradon la ot^ 
laliiad bj feeding the nm^ liquor Into the aneU or caafaig at a pr eaanre 
In eaceaa of atmoapherl^ when da fUtrate dialno ont at atnwapherlc 


picaBiim 

Then fam been Inatancea where da oudeta did not drain to da 
attaaphere bat were Ifaiked up to auction tecelTera. Such pracdoe la 
tbne’wom aa the only advantage gained waa the ■Hrflrintial Altering force 
obtained. Thla effect la nan ali^ify obtained by bcreailiig the preaaore 
of tbe pomph Where miity feed preaaare la inadeqnate, the only pnaathle 
excuae for nalng aoctinn la w hen the mnd^ Uqoor acoun tbe pomp and 
where dear flmate ii eaeUy pomped. Such caaea are too few for 

mnfiiW«rinn- 


The three prominent fitten of thla type vary only In mechankal 
couaUudJon, aa eadi of them emptm the mme prlndplea of operation 
aa obtained m auction leaf fitten, Ine medianlci eoq)hiyod In era are, 
hower er , Ingenloiia In thanaetrea, and differ wlde^ fitan one another. 
Tliey cm be and differ eulkled quite pondvefy by the drain 

of Iraf naed In era oae. The KdDj fitter emplaya a rectannlar movaue 
leaf; the Sweedand, a drcnlar, atanonaiy Iraf, and the Vnea, a rotary 
drcnlar Iraf. 

Then win be dlamaaed In aiiocerdlng chiptan In order of their 
jqj^earance - on the narhet Sufficient detalli of cona tr uetlon will be 
Induded to acqudnt die rrader diaroughly not only wldi the dcaign of 
dieae macbniea rat with the prindplei imderldng the design. No attempt 
WrUl be nade to cany deacrlptlaa to a point of dlaniaalfm cove ri ng atreogth 
of naterli], drice of matinla of oonatruedon to wlthatand uuri o al on, 
etc., hfomatloa on wUdi la apedfle for a pardcular naterlal and. beat 
obtained from manafnc turer i* catalngtwa. 



Chapter V. 

Secdoa I— The Kelly Filter. 

f 

The KbUt filter wu one of the etrfy modom flltnn, ind tfao first of 
tfao pce air o leaf flltan to oome fadD the imriat It li dsKrlbed u a 
■helf omitelirfng filter leavci lodod hi a dosed prea s u rp (^j^faidera ooe end 
of which unkiacs end aUdei ehns the cdfaider ounlng the Altar 
leavm with it The moat dlMfaicnw featnrei ol the Kel^ filter an that : 

fi) All the leaTOi an ledangulari and 

(fl) paialld to each other and to the axla of the ^^fandeft 

and 

(3) leana an carried ootilde the marMnn before the cake la dlt- 
chaiged from them. 

EUatoiy. — ^The Kdlj Filter wai famntcd and derdoped by Darld J. 
Kelty of Salt Lake Q^, Utah, and appouned flret In 1907. Kelfy bed 
been aaanrhitrd with Gttm Moon in fils work whh Tanmnn flJteta but 
waa fHaaariafled with the fimlterinna of Tacunm aa the working proaure 
for filtration. He waa moat Impnaaed with thla abartaamint wben 
wo r king with a mcuiun Ixatalktlaa at a gold mfaw loca te d at a high 
when tfae maa l m i mi pr eaa u n deruoped waa ootr no in. or 10 
Iba. per aq. in. If bq could ensK the leafea in a oontaloer capdile of 
wldiatandlog' intornal preawn In amid force the llqoor tfmaigh tfae 
filter cloth p ump pceaaure and work at 50 Ilia, ps aq. In. The ore ha 
was working on at that time waa partlcnlarfy amenahle to an Increased 
flltethig force and bis ear^ wmk resulted in the eDcoangement to 
hicnue hla enAmalam to cnathme tto wodc. 

Deselopment^ — It te well to note that Kelly in hla filter aougfat tn. 
and dkii all the adfantegea of Ticutmi leaf flltan^ but wrtfa the 

capacity ooold the tremoodona area neceMa^ In the 

Yacntim Intelkinoaa. In additloQ to the obvloua adrantagea of greater 
fiJ t er lM force, there la the iblUte to handle bdllng hot Wnn without 
provld^ for the of itm volmnea of atanm. Thsae fectora 

imke K&ly’s contrlbutlaQ to the idnaoe of Altntlon truly pnmltMit 
and entitled to Juit reoognldoo. In Ua filter be aacrlfload none of the 
■dnnteges of Iw filtradoo, altfaoa^ ■craaeMIhy to the filter leans 
and ease of obeervatkm of cdie bonding would aaem to tte mnewhat 
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from ywBoam filter lenea emalOTcd in nctlaa fllterf. Kelly did work 
nme mndlflcarinm k tm^nWl detafli ind materiali of camatnictloa, 
but tfaeaa can be bett dealt wldi later. 

Tbe cuMandlqg point In tbe dedgn of Kel^ filten la tiba locking 
dffvloB, Anj ana atartlng in on a work aa dU, would nabmdly 
omday a q^HndriCal amtalner to wftbatnd internal pranire. Tbe next 
point la one at whldi dlffereocB would arlae: how to open 

ties cylinder In curder to dlacharge the aoHda from the filter leaf f Nonce 
that If the cyUnder were phoed vertically with a removable top head, 
ancb diat the leavea eould be drawn upward and out of the tank, double 
head room would be neceaaary ud a travelliw cimne required, quite 
ahnUar to that "pwH in die Moore filter. , If the cylloder were placed 
horizontally, with one end open, then the leavea nmat be tiarried on a 
Bopportiiig frame capable of rolling out from the abeU. Frlctkm plan 
a lug part, for tiie Imvea are loaded witfa the wd^ of depoelted cake 
when the leavea are to be dlacfaaiged, and tUa loan, of oourae, Increaaea 
the (rktkm. In cooiequeDoe, Keffy placed the crll^er oo an Incline ao 
that g ravity would aadat In o v er c omi ng dda frictional reahrtanoe. 

mdng thua defined tbe placing of me eyfindsr, at the aame time Kelly 
deflnfd tint It would bd open at one end only and the locking and un- 
locking of tide la tbe Int ei m tli ig feature of hia early work. 

Ticking Dflvicer—In doamg the bead of the cylfaider. hand awing 
bolts readily nggeit thetoaehei u the abnpleat metna of lotting the heaH 
to form a waterdglit lodnt The ntmiber required increaaea with fai- 
creaaed diameter, and m labor required la likewlae increBaed. Modem 
fllteta are^ however, diatinctiy labor aaven, and auch t«nd labor, there* 
fore, OQuld not be permitted. One la atnick with the genlua and aanpUdty 
of tbe Idea of adapting the nrehanka, familiar to afl of ua b opening 
an umbceDai to anpplBiit tiieae awing bohi. KeOy'a Inrkbg mecrnnlam 
la th er e for e refined ombreUa^openliig. U 4 iolta ate aecnred to the ahell 
and are of nefa a length that when me radial anna on the movable head 
engiM them they bind on an bdlned aurfaoe nntll tim bead b aecnred to 
the Tfaeae ndlal anna are analogoua to the tpeka of an umbrella 
and are actuated 1^ a levolvable draft tfaroiwfa a tiwgb arrangement; ao 
that ■nail pteaiure applied to the rotatirm ot the aSft exei ta a grotily 
magnified preatre on the radial anna. TUa aefaeme of doalrv baa been 
maintained to the pi ' uaent day, and b the amalbr unita reqnlra a aimpk 
turning of tiifi levs’ hanlle ahown at R in F!g. 43 throu^ 180” to the 
poaltiaa ahown dotted. The dbaft la clearly ahown at right anglea to tiie 
fixed central abaft carrying the radial locking arma and a bw^^*1g through 
vrhiefa the revoIveUa abaft eataida. The toggles are aecnred to m 
revolving abaft and the mrr> »Tiiirt» of tiie abaft through tiie toggleB pro- 
pela the locking anu along the caitnd abaft The outer maof the 
arma leat on the rim of the movaUe head, and tfala bward motion pnipala 
the arma radlaflv when they engage the U-bolta. Tto reverie qperiuon 
brhm the radial arma out of eogagement with tiie U-bob and dnlocka 
the head. The lever handle operation k aupplemented either automatic 
htod bead befcer or plr operated device, both of whim operate tfaroagfa 
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md cfaifait wfddi ire ihown ittidrH to the tW cnm tneitiWg 
lo Pig. 44. Thli mernhcr Ig ihiiwn u two pleoM of flid:lroD cjcpuided it 
the center 10 u to KUToand ds csnliil afaitL At the endi It li cnnnertcd 
by two Knla to die ourlige cutylnff the fiber leaves. When dM leaves 
ue In their cUsdaiglog poiltioi^ tneie Hnki ire extended to lie b 1 
itnlght Une 10 that wnm the flltv Is to be doaed the dmina, puIUng on 
the cross member thiougfa the Ihila, push upon the carriage. When the 
fiber la doled and revfy for loddng, the Unki have ennged h^s at the 
akle of the abeU and are thrown oat of the straight Une Into a biofcen 
line poahloa. A farther pull on the aoas m en A e r now acts on the ring 



Pta 43r-4Caflj Flllir--l4ijaia Shovlpf FUlar In I.oAni Podtlaa 
Note Uiii the tevar B, w faleh Is dm In d riiw hw, ends bat to be roialBd lio* 
to tfao dotted pndtlnn to foOr tmlock tbs IttBr pnpsralnfy to wltlidniwliii de 
leaves to dlathifis dis eubsi 


omnocted to the radial arms. Aa ddi ring m ov es farward die anna 
move outward. Obvkiiialyf dda acbene of loddng dopUcatea thit wfakfa 
we Imvc dlacuaaed In the hand-operatod acheme. 

When operating the twin unit the variatkm from tUi la simply 
that a kmg sted lut la anhsHtuteri for part of the dialn and alola are 
provided In It ao that a pin may be dn^ipetl in which win operate one 
filter or operate the other. 

If dm loddog medtoniam on ths Ke^f filter Is tte inpit strUdog 
of Its dealjm, tSsre 
merit attennem! 


are other indlvidm featniei hi dda irrhlne that 


(i) die n gtowiortw dr-rqgtilathv devlos wfaldi li| In effisd; a pnh 
viiloQ for poai^ p ressore wltfab the -filter whan the tnachliie 
li In operadooi 

(9) the dlqiaaltlaa 01 the lesvaa to gNe tha maalnaim area; 
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(3) tiie tindan, or tmin, ummoaot ufasrebj two Alton ire phcod 

£ulng oich other, tfaer^ ndncing Aoor Bptcc icqulnxl ; omh 

(4) Altnte outlet oponecrinDi wim prarlilrai for roferaad comprcned 

■Ir for dlidjoritB. 

Air-Segulctor^Thfi need of poiitivo proMiro on tho coksi durlug 
dnhifaig of onai Hqoor wn tho tnoeDtho that led to the dankranieiit 
of the ilr rqgniitDr, It Ii fotmded 4311 tho modon of t rUng or laOlng 
Aoat riding on ^ llqoor In the Alter, When tho filter la operating on 
the chriAorion, or waaUiig; ctcIb the llqtior e nten the olr cnemlicr and 



Vm. 4V-Tsrpkri TiafalhrinB of Twin Unit KoUy Flltan. 

■ Hm two Ubn foci neb odwr with niflkkot naei belwaai lhan for tho 
law of ooB fitter to la ilhdarial ot a tfanc Tte nopper h looatad teidor tho 
floor widi ride boudi a rtnidln i ■boro the floor, TUi li the o cnoom loa l tM of 
floor ttmcB for InWinhw Kiltr Flltan, 

Ufti the float to a hM poritlon. Here the le?cr haa pnihod the waive 
tgnmdf clond the valve and cot off the c om prcaec d air. When the Hqtior 
la being drained fnxn the Alter the floU to ita low poaldno, when 
the levv pufla down on the valve stem and opena np tho oompnsaacd air 
to hold tbs olna in place. 

The antranarifi Intf n dn c tlon of cnnipieaa e d air and automatic ahufc-off, 
ledoced the penUdUly of die opentoria lettfog the pmiUre off on dio 
Alter whflo dnfailng. It la nnnm— 17, howofer, wfam trained wmiemen 
operate theae madunea^ and iti failieraat Uea more In tho aloopla ntadMt^ 
of the device tban In Iti operating advintagea, 

Dlapoaltlon of the Ifama^ — ^Refeiri^ to FIa 4d and a quick 
ondba of die dfopo al don of the leavea uaed In the Kelly Alter la obtuned. 
TIib Alter leevra an apaoed anart from each other at a dfotanm go. 
peiwti^ tipnw the crim to be rarmed: doaa together fqr thin eal«r^ 



Vm, 45^Killr Air Riguhtir. 

Thli dsTloa iiwirai poiHItb pnanni on ths flltv 1 a?i% for iifler Ub . 
fllkd Hod iQ the olr vonled from tlit iholLnanmMnd tlif fa thro^ tlM 

"Air InloL" If Ifae Uquor filfa ttn "PIiBr fa In Ifat p*^«**^ ihown nd Hm 
nJra fa'im^ duu nminilng rfunnrinMil air to tbi flfav. If tho Bquor tofol fa 
Ugh tfao uont rfaof null tfao knwffl n nlad poddon doM dw Hxn tad ooat- 
■d air fa ihtit off. CaaaoqnBndy any itoiipliig of dM piunp iMdlng dw 
not reqaln dM opei Hor to nrlui onj tutm to bold tiM cabi k plteoi 
runfaior daoi drii mtnmilfciUy. 


Tin 
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wider uut for thick oofli. Dliporing the leme hi phnci penQel to the 
l ongiUidl jal azii of the C]dhider mtonlly requ ir e! nut the width of the 
leme tut u the diitinm from the c w if M locraieB. Ej ao dolo^ 
bowereff ne tMtimiin fiher im ii obtafaiifalB end huf ii nuln- 
♦■itwH M K Alt’ leclnigle. Udi lawgr jg K feUnre in lednchif flt tnf rinrii 
wutige u ii Bhr^ the cue with dracUv leaTCi. The leers will be 
leen mo nn tcd on e nek cUTThif foe roflen fidUtetlqg the aw f cuaut 



C mtH^ UwOai FUtm C mttntkn 


FtaL c^Tiuiwaa View nf Kellj FUwr. 

The tav« uo oNiitnietcd of dUTmt wlddu to fauisr fit the dreakr rinfl. 
The fadl rt ta aJ ooUata fron the bp of llu Ist« arry ladl v kUm l ootfat eoda la 
order b duit off wky letrca. 

In end out of the endn sot of filter letrcia. Hu cuftnmety oaoitraction 
of the flltnr leaf is shown fai Ilff. dB. It will be soon that though the flltnts 
outlet bo taken at one point anfo, the flltiateou drain thr o ug h tfao 
oormgated filter screen ather at the top or bottom of the lesreSi TUs 
innies adequate diafauge fram oren long, laige leare^ and makes a 
rerritroog eooatnicdon for filter learca. 

jniMte Outlet Coostnietkxk— The filtrate outleta are alinple eatao- 
iloDS to mg h the casMron head of the filter. Then can be nude open* 
d e ii r ei T fay which each Indirldtiel leaf apOla into a cnllecring trow^ a 
sbuhoff cock being prorldod cm cetfa outiot so that if sny fihv leal falls 
to produoB dear nitrite It can be abut off to pra re ut eonlatninaritif the 
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Tmt at Afi product. Open-deUreryi uUle tt is the sb^ert fonn of 
GQfutnictlaiL is frequenny loi amdlcilile than a dosecfdaUveiy oon- 
itractloa Thb wTei {ran tba aoove in. that all the flltnte pipes are 
ligkllj csnuBcted to a filbate manifold. Shut-off coda are pro- 


ft- 



fb f f wg OaM MMw C artmmt h m 

' Fni, aBr-Xalb niter LmI with Olka 
The dnlniie fiatDO **-^t** of iattonl pipe irtifcfa lurruiiiicLi the drefaiafs 
lOMn of boTf crimped win BOMB. T1» iviMr part of the loaf li oofnrad witfa a 
tnotal laud wUcIi p tiTc n ti calm hridflnf emr dm top of Um kaf . 


ifided as before and dto teat oocka or grege detect 


mudfold la uaoally 

whfa a T-cotuiedlojij one outlet wltfa a fthe for dfiiolQg into 
the fUtrate f *dr and tlia oilier with valre oonnectsd bj flcirible boae to a 
Gon^nased alf or line. Xbe doapd-dallvoi^i there forei permipi 


quaU^ of jUtrat^ flowing^ {ram each .outlet^ 
'Oppliod w 
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OB of ravel n atnent wtddi li not cun vo u tont or feulMs vltii tfae 
opeordeUvetT ooutracdon. Tbo flexlUe coopedion ■hoold ehnyi be 
■fadt off unm dJidiaiging the tifhtan, u It ii tfaere ttader ptcHtire end 
for onfy *• abort poiod la die entire c^cle of operation. When ti» filter 
n time coonccteiL no tnoblfi le endooiitexad wmi the conneetfan 

■Ithoagli, obvlon^, wnj dedlgn la brttnr tied doea not nae aodi c on n e ctio n i 

Twd. Unit ArnngeBMat — Thb la n novel umgenient of two Kelly 
flbsii iffaeidij ■ envlng of so per «««* In floor ipnoe la effected end In 
wMcfa. tfae lodnog medufam of ixith fUteti la gnnt™iwi fay one elr motor. 
It le mnflned to tbe him dliea and mekea tiba opoition of the two fllten 
B muefa almpler Job for tfae opentor, eopeduly If tfae totil cyde la 

— e • 

mDOTXm 

Tfae aeoet of the ■ nrn ai of tida nrTU||nnent Uea In tfae modi fic ation 
of tfae alandard air lockbiff medanlam. Toe one air motor, dwlna end 
aeti of a pao e br ia la naed to open end doee mefa filler. ^ Inoorpontliiff 
a Blotted bar u a aalatitiitB for aeven] Hnki In each dbaln and provldhig 
on eaefa filter a co^Og pin tfaat cu be aUpped Into one of tfae alota m 
tida bar, oehe afanlv to tfae prlnd^ of tfae Gould Coupler on railway 
on, tiie f o r w a rd or fawdcwaid motion of tfae air motor opeoa or do ae a 
a filter. Only one filter ou be opened and dlacfaarged at a titna and aefa 
unit la generally operated altematdy, ahfaoi^ when fadf capMhy la 
deeiied one filter only nmj be and. If tfae one are waits maMile end 
nay be mbnal, lepu^ meterUi n^ be bandied In'eacfa madilnr. Tfala 
fleuUHfr la derifahle and advantanoni. Ilie alotted bar oaed u a link 
In the main la ooodbd by mrana oi tfae coopUne pin to e rigid crom bar. 
Tfala craa bar la me aune aa naed to tfae atinaud or to wfakh 

tfae cUna tic attaded to tfae eliigle nnit Cooeeqnentiy, wltfa tide ache m a 
of operating fliat die crom bar on ime fitter, r em ov in g Ita coapUng pin 
and tfae oonpUiv pin of tfae o ther filter, tfae daring of e^fa fitter 

la a dupUcBDon of tto lodnng and openfv of tfae atandard filter. 
Ojperrtlond — ^Tha operal^ of tfae Kelfy fitter whkfa la a typical 


naddne, wUl be foond to differ gratiy from tfae o per ation of 
leaf fitten. Tfae prlnary (UffeRDee Ilea to tfae meriind of 
tontlBi^ tile atony to be filtered. In anction lol fitten tide le pumped 
onto aa tool "^ti"*** rendre from one devation to another, or In 
cffte to provide dnalatloQ m tfae filter tank. But In ptaamre fillip tfae 
Hqnor nnat alwaja be pumped, or be ‘under atatir. pr ta a u ra or Ita cqafr< 
tSajk, ao u to pcov jda tim form neoenuy to do tne wolc of filtration. 
The otfaer marlnd - dlffer aieB la tfae remilAig of control of tfae ‘pKaaorc 
in tfae fitter ao tint It ahall never equal atmoepberle preman during 017 
part of tfae filtering nde (faclwflng waddng and dewatering) until tin 
cyde la conuJeled. llda meua tmt after flttndon, when tin eaoem 
unflllBi ed Uqnor la drained from tfae Tn a ddiw , eo mpr emed air mnat be 
admitted to take tin plue of tin' exoem Hquor, and afanUar^ after waah- 
iqg, nda neoemllatm a vahe nemlpalanop tint la not neoeaaaiy in 
Bucdon fitter^ or to plate and flame pnetice^ The oooipUcsdoa of 
o pe r a t lD g tfae valvea la aliopk rouUm utter one or two ntna, ao tint 
ddOed op aiata ra have no troofale in handling Kdly fitten. Tfaere la 
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quItB t liiiillirily in the of dtecfaufinf KiiPj flitm and Moon 
fadkm leaf filtn In botili cuoi tfao kafn are c uo nn d orer a homr 
or recefring tank and then di a ch at igBdi In fiitieia tMa requuei 
the morlnff of the nrriifB nivortliig tha flhcr ksina oat of the 
abell of tile flHdmw. 


In operation of tbe Ke&r filter tiie fint ito la to lode the filter in hi 
doaod poddon and admit tno n aterla l to be mterad. Darfa^ the filling 
operation an air vent located at the top of the "Mptitim mutt te ope^ 
ttnleae the filter li oqnlpped with an air xwolatiiv dedee with bknr^ 
ooimectiane, in idricfa we the air eacapea tiuongn tiie bloir-ofif. When 
the filter la fl]led« the Uqoor ianea from the air vent or the float M the 
tir reouletlng dedoe operatee and doaea tha bhraKifl. Tbe ahr vent la 
then aont aim the praanra from the pann montejiia, or gr av Uy feed, 
foicea the Uqnid tfarao^ the porea of the lltBr fim to tbs InMor of 
the filter leaw wfafeh la at atmonherlc .prewire. The amount of pprei' 
mat to be e ug Jo ^ variee whh w mdiw handled, but ihice tte niter 
h dedgned to intiutind 1 pi e wu e of 75 Iba. per eq in., eny prenan 
can be need idtii eafetj tm to 60 Iba. per aq. In. Tventr-two IncfaBa of 
vicqinn or 11 ^ ^ average p re wiie in me operation of 

vacoum filtera. Tno diSereiiee therefore be l vw cu 11 Iha. a^ 60 Ifaa. 
per aq. In. repreMnli the ceidiied dlffBien ee in the two tjpee of filtera — 
eaction and pr ea eu re. 

PUtntion progreeaea with the cdiea bnlUlng noon tiie filter dothe, 
in moat frurtincm In en even thkkrw . If the afiuTf oooteliiB ooarae 
wfalch tend to aettie nadi^, It la often neeemaiy to pipe an 
overflow 1^ from the ta» of the flUv at the end oppodto to tw inlet 
mnnfcrinn, or from outlet tappinp evenfy apeced et the top of the 
filter. Bj piping the overflow Ut» beck to me aoune of aupply tnj 
MviiW of dxcuwdon can be obtained In the fiber bj oaotrolllng the 
ahn^ofl valve on the ov erfl ow line. TUa drenlafion, w hIA k in reiHtj 
in nprUng cnitent of the Uqaar between tha leave% tnda to dlitributa 
evenij the ouane partklea tfaroaghout the mam of the cdsc. In moit 
indancee it la a very aocc e mful meana of produdim even thidnnwan a 
of aba even with omerwiae gnimhr fnafnrkl. Aa m the coaa of ano- 
tkm fihera, to the Keify ana ell p rea em e kef filtera, tiie leavca miat 
be eo otoced apart that tbe edne built im on the )am will not toudr 
cokee on ediomtog kavee. Olivlaiid|7 kaf pacing k da te rmiiird bj 
CTpwriimgM either fnxn imdl acek kboratorj teda or from pknii; prao- 
tire on the aame naterlal mamtCubired nnder the eame condinooe. The 


laf epedng ia not nade for the pnaibk aha tint an be bdlt up, but for 
the eooomcal aka. Kanomkal mana to tfala aae that tfafo nira e at 
Yrtddi the flow baa decraaad to en enonnmial mini mom determined both 
bj the •rihm^ flow DTodtioed et that time and whh coneldentioa of the 
tuna lequlnd for & aubaeqiieot opetatiqne of waefatog end dewatering. 
Tla apH^g la oonihtoied c or rec t vrfaen there rematoe a M to. dear 
pawga for waah water, etb, after the aBonomteal oaks haa been pro- 
Tfdi ia mnHal^ to that eonddered beet pradke in amaon 
kaf flitata and difla from that piaotieal to tha adMledscgB plate and 


paamge tor wai 

553 Tfdi ia 
kaf flitata and < 
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fume fllten of ttie Atidm-ShrirBr ud MarrH) iTpe. In fbao ivrMnga 
a mudi TnaiiCT ipadnc ii ttqolnd between the oqiorited cnlres, 

GmtlnE that tbe hai been nade to oompfy with teeta ootir 

dneted on a tnw arengo of the there moit itUl be left to tbe 

opetatar’i diacrerinn tin enct ^■"■vwnipai limit for each run. Thla li 
hofanie die matmiik in the indnitrlea are reiiablaa. Thii Ttria- 

tioQ riKMild, bowofei'i bo endrelj to tbe material Itaeli and not 

be dne to efaangea In t emp er a ture and daukv of the materiali fed to the 
filter. Tbeae an controllable and ahonld be maintained oonatan^ one 
ran after another. The miatkoi that will ooeuTi bowerer, la in tbe 
material llrelf. and la dne to a chaniP to tbe Imporidea that different 
faatebea oontafaL There 1^ mnnwnrn^ , no guide quite aa Informathe 
M the experience gained hr oba ar T iu g me oke foRnaoon after each run. 
In an enurar to aaiirt me operaton of Eellj filteia, e^wriilly in the 
beet nw Add, a akt teater waa Inatalled on machfaiei In aercal 
different plants. The original oke teater conalated of a rimpi« tevotrablD 
abaft phm b el wee i i two learea at the loddng end of the machine. On 
the inade tUa abaft was turned at right an^ee and carried a abeet metal 
diac BO that the operator coold turn the rerotvable abaft and determlDa 

the Btopplng pant the ate of tkt cske bnilt up. Another achenle of 
oke teatiiw waa to pcoride a alldlng rod perpendicular to the anrfaca of 
one end ox tiem leam On the inline thla aluUng rod waa proYlded with 
a aheet metal dlac. Thla dlac waa act awaj from the filter w yi fau 
leas rimn the dealnd cake thkhnem. When the reks had built up ao aa to 
tondi the dlac, the dbe atarted then to move in toward the filter doth and 
riiw ghe rignal to the o pe rator bj mnfact of electrical drcult with' bell 
or Ugb 'Aeae devloa were aoon found not infallible and, from the 
Mtare of faxhutrial filtration. It would be hard to make them more than 
mare Indli^ioiu to bdp the operator. For if the filter cloth at 

the point of appUretloo of die cake teater la not thoroughly domed it la 
not rqnaentaave of dm reat of dm fitter area and the cake at that point 
la leaa thm throudmut the it mnat not be hifemd tbat it ia 

diiAcutt to piige me eoonoadal thldmeaB of calm In BCelly fllten, aa ona 
DB^ but to remember that the Kelly filter enjoyed a wide poodarity, 
mpedaJly fai the beat angar In dnalr y, and tta operadon proved ft a tre- 
mendou advance over pble and freom prca aea and anctloa leaf fllten. 
Tbe opendon la endrely a of the efikknn of dm man operating 
dm macfaliie, and It la aarprialng bow qnlddv dm mweat daaa of unakHVw 
labor cm p^ect dm opoadon of dm marninfi if property Inatracted in 
the twhial operathm. 

Draining the FUtar^Whoi dm fitttatkm cycle la completed. It la 
neceoaiy to drain the. fitter of dm fima a unfiltered Uqmr lying about 
dm fitter leavea, whether the oke la to be woabed free of dm entiahicd 
wthihVM or whether It b to be de w ulere d and dbehuged vrlthout waahlng. 
Dmlnixm dm cx eeaa fran the fitter b preferably done \ij opening a dnm 
ccamem^ feedhy h^ a mop or recehrlng tank located below toe fitter. 
Having a. gravity flow to dm anmp reqnlra the mlnfamim tir preasnn 
within dm filter. Basoorive p wa mrea are to be avoided. Gmaeqqen^, 
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wboa dnining the mm from ^ filter, tim fint opanlioo !■ to cIom 
the inlet line end. If the filter ii not equipped wimu^ regulitliv 
device; open a comivcaod air lim feeding to toe top of the filterTiuoal^ 
a T from the mme tappimr for toe air vod). If the filter ia cxralDoed 
^ tbs dr m^tbiB dnlcs the ampreii^ air li SSSS 

teaDyi Aa we have Been, toe tiM of conqneucd air ia to tfm cbIb 
adher e to the filter leaii alnoe wsn poaltive di ffe r en ce in preanre b el a e an 
toe ou tald e of toe filte r cake and me interior of toe filter of at 
3 Iha, per aq, in* will hold toe in It ia advimhic to "wfa* aure 
toe air la on a a qmdclj aa poolblc after ■btitrinj off ^ tnW Htw, A pre- 
cMt i o n about anmitring low pccanira com p re aa ed air too aoon la 
for if toe compreaaed air line la equipped with a valve, Ir wip BC tl w 
of the nrcaaure In the* filter, toe ihidgc cannot fill toil oompraaaed air 
line, Dlfflcnlto on tola acoro la onlj found when toe toecx valva la 
omitted, and toe Inlet vahe doea not 0Daq)ktBi7 abut off. Laky valvei 
have no pJaoe In economical filtiiiian, and It la a p n« M T i part of ffw 
operator'a work to maintain lila vatvea In good coodmo^ low f 
oompreaaHi air la uaad for draining the fLirnw and It la beat wl wii izBln- 
talnod not- over lo Iba. per iq. in. nor under 5 lha. per aq. in. Aa tho 
exceaa toidge diaina from the filter, toe tqiper part of toe oakea an 
aubjected to the vrtial drjing effect of the compremed air. In cooae- 
qnenoe, the draining ahoukl be ■fwwn pHAeit u quiddj aa pt wf l b l e and 
ovetalie pipe Unea ore the ptacdad meuw of tnaM^g dm tranafer quiekty. 
The of the drain line alxmld avenge at loit 50 per eant greater 

than the diameter of the inlet line. The latter la determined I7 &■ alae 
of the filter, both to naqiect to the filter c^wtoy and dine l eg ulr Bd to 
fin the filter at the itart of the operation. TureforL with a drain line 
of 50 per cent greater diameter, and with an unfittered li^ior exceaa that 
abonld avanga leai than half the Uqnor required to flU the filter at the 
^rt of operation, the drainiDg dme ahoold not be over to a thWim. 
Pronmtlj upon air inuing from dm draining valvo, toe drain ahoold be 
rlnaeg and waih water admitfed. wiah water la goeralfy at a 
pceaaim in exoeae of that maintained' at the cIqbb of the flltethig qfde 
and toe oompfeued air ahould be vented &at enoi^ an that die pr e nre 
la held be l w a a n 5 and 10 Iba. per aq. In. until the finer la filled wim wadh 
water. 

The need of dralding out the uansa unfiltered Uqnor before admitting 
toe waah water fau bon the anbject of mnefa Hlawi— tni The c n ntr d 
and op e r ari pt i of the filter would be fur aimpler If it wen pn— to 
diming the draiiilog and re-fiUlng opendoaa, I rr ea p ee U fe of tUa 
advantagOb It ia the ec oa o mla l mrana of operating Kelly filtera. With 
die w j p"— onflltered Uqndr In the filter, dm waah water benama enrltoed, 
ao that hotead of warang with water or weak Uqoar, aa the caaa may 

in reality it la waahhw with diluted atrang Uqi^. TUa ia not good 
pcacdcB, hit worn yet, fi the fact that the eniichliig effect la not eon- 
atant; being very mun more prolonged at toe oldea of me anall knvea toaw 
In b ^ w e en the larger teavei at dm center. If It were that thia enrlefammit 
added to dm dme neceaauy for waihlng or in dm amoont of weak 
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prodnoed, tiUb inl|^ be enough to gynOmn Iti pnetloe^ but It b Inn 
practlal to wuh me ciket coizqjIetG^ free of nlubl^ lira there b no 
e riegn e fe teet ly iriiidi the qpetitnr qn judge when the oekee ere wiifaed. 
In eome iniMnrpe, reperiiBy where tfara hei been redfanentalfoa In the 
bo tt o m of the eb^ before aitmtHfag the waih weter, the bottom of 
the AmSI b flnifaed ont^ the kbe being to r e mo f e tide meterbl with the 
itraog Hqoor in It; to p rer enl enrichment of the wiih water by aedlment; 
rimller to that dbcmaed ebove. 

If the exceoi anfihered Uqnor bu been diilned qnld^y and poelrire 
preeinre iiwlnta l n e d in the maridne throo^ioitt thb opmatlon; If tte 
wash water bae been wetted and the air rented ao ad to twnWaiti a 
poahhe but reht trel y low p rem ure, then the filter cakea will be in 
approximate the aeme condition ae ^ley were at the end of the filtering 
cycle. Diqucement waafalng will reentt b the Ugh waehing eflIdeDqy 
of wfalefa tide filter b capable. It b; of oontie, that the 

cakea on the learea hare not touched era otiier at any pohiL ao that 
each of them b onmplricly auhmexged with free paaaage lor waab 
water. 



Waafalng^ — ^Tbere b cmdonbtedlr no greater factor eontribiithig to' the 
fall In popolarity of the Kdlr flltere than the faifaxre of operaton 
to obtain true dbplaoement waiu In adnal oper alkin. Thb b not bard 
to nnderatandj for, let the oonmreaaed air be ofi^ or Jn any other 

wn the preiaiira be dropped oaring draining, and nme of the «!« b 
Uahb tn n pnUed off on learea. Thb maidfeatiy d ealroya the rery 
fonndirinn of iHephcrment waridng; for now there on patfaa where the 
water can penetrate f eater thui et other polntB. Or. let the tnnafer and 
re-flJling with waah water ba prolonged, me tap of me cihe will be foimd 
to be peraiUy dried end pfiealDly craoced. Thb, tao^ defeala dbplaoanent 

mMng. 

It waa t h e refore bailed with conaiderable citliiiriiMn when the an^ 
waa fixat made that tiiere codld be a fcad-pcoof acheme of waab- 
faj dbpbo^ment aigr cake biiflt in Kelly or otiier leaf flltera. The 

nne b rimpUdtr Itwf, for it an bellU ite a a mnddly waah water for 

dor wadi water. The b ondj^ wariwd odm from a prcrioQa run, 
-and iridle it reqnirea a aeparmte tank eqtdpped with agitatm^ It b anrely 
a trivial item c o mpar ed with better waamig rcaolta. It b oafe to my 
that mer^ a fanlto 'Kdty filter Inatallerinn would etU be In good repute 
bad thb idiane been applied. ' The mud of autpenrion In wuh water 
filb up the cradb, open ^eoei, end other pcdnti of low nebtanceL until 
the "■M^"*** of the lurfiice throughout the fiber again ^■«**»*^ tmlform. 
From that pnl** lai, waafalng b rullv a ennriniwt l n n of filtiatlaa. It b 
Ihna If anything abort of 'wllfnl mlaoperarinn oce nr a^ fbb e dwoM 

win atm gOBiantee complete waahlQg and a ebae appruxlmaiiGn of 
dbplaeemeDt waah. 

The amoont of mud to put into the waah water b vot higely a 
oonakbiatioo of the material being bandied. WHh a free fltterli|g mBd 
h b eren poaalble to naa Inert daya, or other alow filteiiDg maferiab, 
to better edreiitage than unwtkhed cake of prerboa nma. In wuhlng 
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■low flltBriog loiteriili^ the nlldi pr ei ent can be ytrj n atch icdnced 
from tltOBe h waifalDg the okct f nmi free fltberinff natoUa. 

It ii ahren difltoilt to ley down noeral hwi for the opendaD of 
■ny tnrtnatrial filter, end, at beat; lua kwa are only appluahte to a 
nmjority of tnataPatfana, CoDaeqnently, when It k atated fist the 
ww vetor ahoold be fed in with an imw^preMOre allghtiy in 
of the Umltiitg meaatire dtning fitfrurtniT^ it k an adw for du nmjority 
of raUcadona, ont bonnd touae a huge mnnber of eicomtkioa. faoi^ 
erer. If the w^ water k moddfed thk kw will be found to be kinfy 
appUcable.' The naaona fsw)ring thk hkriier prcaanre an not ban to 
fii^ It k amannedi of cD ui a e, nt dm mterinf opentioD waa confined 
to a p roaa ar e within the Hmita of the critloal preaaure for the material 
In hand, and timt the preawire dnrinK waahiiig doea not crldcal 

preaanre. Then the Ujto pr eaa u re tepda to co c ipwaa the cake, wliidi 
meana deerraaing the Tmda and t her eb y t"— dm r e qulr n u enta of the 
df^ring waah water and ako Inaorea nmalniiii i i rale of flow during the 
waahlog enrde. The ktler k not meraHy a Ug ketnr, u the ationg 
liquor to be waahed out of the ciDb haa, in iDoat katnceB, a apedfic 
gxarity well hi eAem of the waah water ao that ita T k m dly la ako 
greater than the waah water. Howe?er, if the waah water k a cw Uqnid, 
uk Increaaed rate of flow Jeopardkea cnnqdetB waahing of the cake, for 
It often meana waahing out park of the kavea in adranoe of the remainder, 
whereu If the water cartka nUda.of inapendon, the more water filtered, 
the more aoliik dq^ted, end the mote even wadiing obtained. Thk 
ida of ueing a hi|pier p rtamire daring the waafaixig cyw k a re f eral on 
back to the kwa g ov ernin g the o xwnmnn of pkte and ftamA p re m e a 
w imre the Ida waa um In tnai^ fnatalmma the Ugfaer pr ew u re 
did not belpb and ao loafc in the did kw, but the number 

of where it hia not been appHceWe hu h&ea grooly eng* 

geraled. 

^mie to be a father unique repadtlan In the different atepe of 
the cjde of Aker operatkm preparatory to the next ate For Initinfp., 
In filtration tlm nniwrmlly m oke bdldlitg pkya an unportaot art fai 
the waahing operatkm au now we find tot dm c omp i ^n g effect on 
the f iru dnrlim waahing alda In the drying operatlao. 

Diylng^-The drylim (qmratlon femowa urn waahing, the initkl itep 
in wWrhlf to la uy va m exsea uoffltered waah .water. Thk k drainea 
badk to the waah water aop^ tank which k prafenbly locattd bdow 
the filler ao u to require no head for Ha removaL Fr e un re mnat 
be nmlnliioed In the ahdlf ea in the oaa of wiaUdg, or other wlae aonm 
Gike will alot^ off the kavda. Therefore, dm p wtge during the 
withdrawal mnat be p c mllh e, but it k beat when malnfalned be t we en 
5 end lo flm. per iq. In, Aa aocm ae the waah water k out, wfaidi k 
by a dmlturing of dm drain vahe, the drying c omn knoe a and 

the drain valve k doael ^ 

Drying thoe caka k removing the exeea m ok ture from dm voida 
of dm Sa In eflat* it k the fliradoc of cD m p fe a ad air t hrou gh dm 
The one big dnidmck k In dm .ariy cracking of the cake, there- 
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ton OfOTf mmmnm Ihm* dsln CTKckillf ll 811 adflDtlgQ, 7 
the prime rouan for OBln&^mg a jrnurn not too Ugh at the 
of drfliM opentkni* * ^le Umt for tniriai prcflniie ii c 
moat nrniffi mrtnri in inflmiru i sitfrinn jt c 

with the laterU, eren though the nmterkl itaolf ii oommon ic 
prodnoad In the iManfaetifre of anodier wodtict and is d^cnder 
tirefy npon the putlde iLn and deoaily oi the aim boilt np. The 
anre on be Ugher vftfa oka from free-fibarhig Uqaorv than It c 
from thorn wim finer partkfas of 

At boweror, the diTliy qpenUon la the veak not of laf 1 
The KAfy filter, by mean of bo Uo m onfieta, will onen deliver 
calma than on be obtained in aaom of the other typn of leaf filter 
ecoeahrefy loqg lava do not give mn^ advantage on this point 

To pxoloqg the drying cycle after the pcessme drops to one ha 
Undtlog fllteting presBure is generally a wasWEol ptooedure* It 
ho rsep ow er to f-nmprrj s air, and the voIaiaM required whsi the 
hare e radmd open will always be fonnd to be e ace a ai v e . 

Diacharghig^-As soon u the compr a ucd air is lelessod, the as 
is reB4y to be oladiarged. The first sto ia to unlodc and open the 
If die dellveiy from the filtrate manifold has been into open trc 
the saive nmat be doaed or a flerihle hoae mntiwTrinn moat be att 
BO aa to feed le vetaed oo nipr eas ed air into the interior of the filtar b 
so that the oka may be disdarged without hand labor. 

Tlie cvriage oontahiing the l ava shoold move out of the 
with, as smooth a modon sa pnaihln A Jerky mnrinn will dlakidge 
of the can and tend to ka» the efflckncy of the reverse corren 
dbaighig. The fnnipr ras wl air in the Intoior of the lava In r 
flhsfi out throoih tla fitter doth and Inipiu ga the cake, N aturaQy 
if the oka hu oeen dislodged, the sir penetrata thnaig fa at tUs 
with ka rvdstanra 

The r e verse sir shoold have for its fnnction the Uftliig of the 
away from the aor&oe of the filter doth. It Is not an air hlasi 
the pwasure of the tevetae air sboold be maintained under a mmd 
ofiolhaper^. faLBunotto harm the doth. If the filter d 
rnipip po r ted, ave at the edge of the lave^ there le danger the 
levei’se earrant wiU balkion the doth and. dietend it eo that the a 
it (Hsfogega the oke, nawt Uft it ehnost verdolly. TUa con 
doa not exist in pnenoe for with the lava on doa oentera, aa 
fllteia tie daignen. tUa moiia pnsfaiog adjacent oka together. 
Itoif , tfalB b pQolbiy not a dlndvintig^ bnt in falHng^ thia cake 
jama b et w een the lava and holds tip farther dlsdnija There 
therefore, very few hidan e a when bsllnoning of the doth la not 
pnetioB. Tfam are ns^y sdiema for redm m tMs and they ar 
pendent bugdy upon the type of dninsga member need, bat one o 
most popohr meoEnda is to s ee nre the cloth every she India with b 
eyelet tMa. 

Cormc ca s ed air typifla the itaveia c nn e nl agenta osed in dlae 
Iqg EUfy fitters, hot low p raas on steam Is ofta need and b in 
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inriinnRi a bettor uent dian oompreaMd ilr. Steun, of coiine^ aboixVl 
nofor be lued wro m ti^ handling o£ bot Hquon. 

Gnit hopci wore once held tbit in uttomoBc aWiMfy tmogement 
irotild be pcnccted for Kellf fUtera Tbe ele m ei rf a of good dlfcbuge 
bj dde method maid leem to be in the fut that the lEildng itreuni 
irotild need to throw but a abort diatince and the ■tuMng iwmI— 
could be fixed in petition and laiea rolled in and out agalnat 
The alcdclng dlacbarge, ooupkd with reierae ateam, made an exceUsnt 
meane of deanhig tb Kelly fihm tried out on nw one How- 

cver« aluidng diacfaafge ia confined to thoae matmlala whim ImIM tm 
eakea of an^ thlcm aa r a and, for tfaeae liqnon, doKr leaf-apadng la 
obtainable In S w o e rt a nd filten than in ^ and thnefore greater 
filter area per aquaie foot of floor apace la aeonod. 

An intjseatlqg m et hod of dladmm althou^ not nfrartilrf! u an 
acerptaMe method of diadwiging Kelly flhen, u the Im prmmre air 
bleat ayal em a . In thia the opentor pl^ya the nonde of an air hoae^ 
pr ttaare nanalfy beliv around 75 Iba. per aq. in., at the top of the lovea. 
The cake dladkigeu la then blown aeroaa tinm it hlta the n^ r 
rebounding bode m Uttfaic the orkinal leaf and repeatlxtg until It Uowa 
out at the bottom. After the air CtTea the hoM, ft brfomfa no kxiipr 
rnnipwpmwi gir, faut u 'foritahle air bhxt; and win dean dotha that haie 
been gummed up with otganle waxea, ao tfaoxotigh la the «*t*«**ig- «etlaii. 
Fitter doth la, n gouxieb nofer oonatruded to withatand auefa imen> 
and ha Hfe la ahort The fartnr of the baffled cu nent ^ le a ie a 

la beontlf ally demnnal ra ted here and baa led to the appHciHon of thia 
prindple In the ahddng dladBrse of Sweetknd fUtara. 

Am irmAinA of diBchaxge from Kdly flhen ia primaiity a Horn 
operamm In that the cake fuk and h never C D O i pl e t e^y firm m la Bdfih 
to apliah BO that aama of It fllea all over. It 1^ therefor^ good onetke 
to hoUK In the dl adiar ge hopper by dde p j at ea (oa ahown b Flg> 44) 
widdi will reduce thia emdituxi ao bat it nepomni nggHgible oa a dnw* 
back. In ohriclng dlachaige, theae aide phtea on the hopper abould be 
led with a oheet covering to pre te nl aplaahbc in oil dirnnHone. 
from tfaa leavea !i often fTwnmTfai% even it the aorface 
of the be quite dean. The dothe will do found dog^ beneath 
dm with au f ormatlGO, or en tr ap )^ mUda. Tbeae unpedimenti 

tmwt be r wiifl —d or the mpodty 6f the ntter dropa. But odxionlbaxy 
tiMrtyirfa muat be appHed the acale malsrial moat be dlamlved out of 
the doth and geoerw the dlaaotvlng adion la qtdekert when ualng weak 
hydrodilofie a^ Thia weak add k ooiTodm not ooh to tfaa filter clob, 
but even nxm ao to the matmiak of oonotncDoa and fia uae it bpwrrVwa 
at beat and raqdrea caieful witdibg and cantral, or more mrm than 
good leauifa. The ooooentratloo of the add, the tianpei at ur e of the 
aolntion, and the time of contmt with the acxied doth an bH dependent 
uptti the amonnt of ank p r ea ect and whether it k a. cuhonate or onl- . 

KTr p*«^**«* is the om' Judge for the lonl jdint In aome botalkr 
tinna w— ^ k pmn^ faitn be filter and me dotha atand Immer n d 

h it In oben, l ei ene d fni i ipm a ed air k foned through be doba 
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to haitm the dlMotrloff actloiL Stem hu ilio been and u ■ fubetUnta 
for the oomprei^ ur« One plant obtained cmellent rosiilta by fint 
t h o rn q ^h ^ rwniny the filter leefOi and filter p roper and puiiq)lng 
the mad mroogh tioe docha In a i et eiae directum, ra-omudng tne fiver^ 
flow from dm top of the aa a drcnlatlon. TTrff li undoubtedly 

the bert method prorlded the add afaja dean ao that a depoalt doea 
not form on the mner aide of the filte dotlL When the Impediment 
la a aoUd of an^wmalnn, eapedaDj from oxfanic limon, filling tlm filter 
with bat water and to r ef era e ateam tfaronflh the mter dotfaa giaea the 
dedredteanlL 

Ihe cyde of operatlaDa on the Kelly flllnr ia rrmn^it^ ^ gtnatng 
of the TTwrhIne. This baa been ontUiM before, bat ao nmny opeimtDfB 
are negligent of pr oper an of the guket that the antloau adfiaable 
that the gadoet and ok impinging mew airfaoe be kept when 
will be aYdded and the gaalW will hold out for a 11& of 6 to 18 mantfaa. 

Layout — ^The kyahnn of the KeOy filter in the plut la often 
attenmted witili the Idea of ndng availude apoa and w&inaufiident; 
regard for fia Inatlnn with r eyct to feed tan^ pun^ filtnte delheiy 
aiiQ aooeadblUty for control of aha. lUa ha led to more one 
ingtalktkm tnrning out to be but a partial g oo ca a Inateul of a 
auccem. CoMwatfact of la not a fad, leaaedng the woricoi the 

operator, bat a n&euAiy enahUng the operator to obtain host runUs, In 
the Kdly filter there la conddennle plpu^ and tnnafenhig of the Uqnora 
and the eaaler the valve oohtrol, the abortBr the time not oaed for 
Altntfcm. and tim mon podtively cui p ca aaun 1 » at all 

tima. No layout can be made atuidard for every Inatallatian, but the 
uui red layout ehonld be made the goal, and pr e aent Inatallatloni not 
eoofonnfaig to lodi com e t layout, aa wown m F!g. 50, can well be 
cfaai^ged. Note that the filter a bW aet Into the flow, wct omter Una 
at the floor kvd. 


Advantagea^-Of all pr em u n leaf filteiab the Kelly la the afanpleBt In 
dedgn and meapeft In coat of mannfadnn. Uihig tne CTllndrlou iliape 
with one end dond makea the cadng on tida filter a atn^bt boiler almp 
Job. The movable had. made of eaat lipn, with the oat Iron ring for 
gaaket aervlce, co mp riaa the only faavy airing work regulred. 

The Kelly filter aify proved tfaet for many matermla htwllnH ]n 
Indoatrlal dienrical nianfa, me anarity per unit filter anrfaoe la greater 
than that obtainable In aomon leaf filter and plate and franoe filter nnawa 


Compared with the Sweetiand and VaUa fllten, the cspadto doling 
filtniion la eqiml, but the output per day. Indndlng time out for trma- 
ferrlng liqoori, etc, iriU generally he foand to be under 
Altera. 


kdildiig the Kelly filter lavea ledangnlar p r ee ei -?ea a foature fomd 
fai tile aquare tm pkto and frame praaa and In aactian kaf flUnta. of 
reqnhing no dramr cutting or loai of filter doth. Dlfierent irldtlw 
of cloth are requlied. of oouzie. If the narrow aide la.yea, the iotennedlale 
and "gntitw kava^ be covered without cutting wide dotha to waato 
The adtal Boor apace required fay the ICd^y fiber la nt 
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Bki BOr-XiQr FUtf lajodt. 

Whotbor for hwHnirf or ho rimli l mm tlio mo o£ mila viIvm to fonn o 
wimifnM li iJm eooTMikBt amofTOOt lor oDotnlBag tlio «r*"****" of tlia flUor. 
Cooiplap aro tfaajbtplMt "*—«*■ of iwHohlof from alaail^ to cimr Uqnor In tbo 
flltnto fiandor. Tia oo t i H iB ll B y fHtnra of tha KdQr Filter lajout li the 
aocHriblUj of all vah« wUihi «av xMdi of tfaa opmtor. 

mA in ilnglQ onitL but tba tput ii long and mnow. ,Wltfa the twin 
uni^ howoTor, tlis floor nMo roqnlred li t a lnlmtun for pnauie leaf 
Alton malntaming accnaalHtity of Alter lama. Tbo headroom UIrwIbb 
la mBll in Kel^ afam there li no nead of bobrtliig afly part of 
the madihie ab^ l(a itatboary poaltkn^ nor an there any movable 
coan ter wefg faia that tnnel above lb 
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Hie dbplMcnicnt wiihliig obtebible in nKtioa kef fihen li nabH 
tihied In Kdlr filter^ end lx viih inter la muddled, mibliig tin cika 
b poiitbe ana effklnnt 

Tb8 Kelly filter fau but one tttIti guket jdnt, droilar in limpet and 
bj far tlie umpleat found in any prentm filter, Inghutir^ pfa** 
and flame prcaaea. It b ainqile to tlib Jolm lok^praof at 

all tfanea. 

The atatkmarT cyllndsr wltii Ita tmobatneted aurface b admirably 
adapM for beat Inanhrion In aabeatoa or magneab coierliw. 

Dzairbacki^ThBre baa been a mbtaken idea that the niter area In 
KbI^ flheiB b moat aceenible. The filter Inna on the aldea are moat 
poamiefy ao, but the l ea n a at the on be ohaerred only from 

a poaltlao at one sod, or In die oaae of twin unlta, from a point above 
the filter leana. It b aelf-evldeDt rti«* the doth, viewed from a dlatanre, 
cannot be proper^ tnaparh^. Aooe^Uify for oboenplng the condition 
of the filter lorba b not vital, but b vunable If fiie opentor dedrci 
to ^ the beat powiMn woih out of thb type bf irnrhlnr. 

BlvkUng the q^Uoder with aqiare leavea pkoed paiilbl to the uda 
ne c cad t a ta a larp part of tie qnoe being left imumlaed. Thb cjcc e aa 


ne c cml t a ta a larp part of die qnoe being left mmmlied. Thb cjcc e aa 
ipacse beoomea mied wUh eaoeai Hqm m adda to the thus tcqalrod 
for tzBoafereia of raddiwl Bqnora, and ■> hbdeta the opentnr'B work. 
Thb b e mph a abrd when haring to pre-coat die dot h a Defora aiartfaig 
filtxmtlan. 

In m e fWnrf of large dbmeter, bdlvldnal filter leevea became hsry 
and camheraome and require addinond bhor for didr remoral and ra- 
ooverliw, Saving dllEerant died leavea, ai7 ^me leaf b not farterchanp- 
able wxm erery other, ao If aparei are l^t on hand, one of aaefa nn 


b req uire d. 

liK filter leavcB an 
of the filter b beat nroi 


apan between aiq i p o rb b bfge. Cc 
cnjpd with cd^ the damage done 
reatmei that the war ped Isvea be 


d at the two coda and, aa the bogtt 
at twice the dfamnter of the aheO, me 
Gneequent^, if the is 

oe by warpuig the lavre b heary and 


requTiei that the war pri leavea be nmored and atralglitened oufdde 
of the marhlne. 

Fledbb conneettou an alwiye mdoahifta in pbnt preedee, aa they 
are neoeaHrUy weaker and oftm bB o nnw traUbbreme wtam the atiachlng 
threadi or flnpe brmmu wore. The Kelly filter, re quiring a fleadble 
oaonecdon on flitivte d behai ge , b fherefori^ wedc In thb detu. 

Aa In the esae of ancrinn fittan, dryhv the edeea by' filtering air 
tfaon b not a aariafactory tneam of aewateriog filter edeea. 

The I-beama or boiia on wbSdl tfaa carrbge, uai lying tfae 

bavea, relk b e eo me ahelveB on w hich fire aoUda of dqiodt 

md non dlmlnata rolUpg contact of die lolleiv ao diat tfae carriage 
afidea th rough the mud on theae aapporta. 

TUa m ovane nt of tfae fUter leaf eurlage on the aide aup p orta oon- 
demna bad Unliig or other p ro t e edv e coadnn fax thb fitter, aa bad cod 
od»r ffwtima wul not atnd the afarealre meet of the l oaded carrbge 
on the atqipo^ 
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The KxSlji, u well u thfl nctkn kif and admr ^nam m let! Altai, 
Jb fantfnnlttait in opentkm and, aa mcfa, Ui effldancj !■ d ap m d ent uw 
the riclll of Am opentDr. TIm woric required of the o perator In hHidung 
tlilB tm of imduoe la not gniit hut cirdeM operation can. renlt in bom 
knr efnolencf end fab Irare. 

'AppUfitUfloe/-~'nM Kdff, being the Ant p w ur e leif Alter on the 
nnlcet; wu itOndoced into a luge number of In d uit tke. Iti idient 
iha heralded aa fa Alter nraei Amt emhodiei ell the odrantogei of teof 
Alta^ and ihowa econonto of ope ra tloa oter pbte uid frunq pntai 
that can net ui empnil rebim of lOO oer ooit oo eoet of faMtilhrion»* 


chemlcil nanufoctniing pknte. Tlie one indnitra iHiere more |di^ imd 
frame preuei vent out and Relhr Altera neat m, la the beet auger fat* 
dn at iy. Here the Kd^r iraa noed nrj ancceeaf u Hy» for Ant end aeoood 
aufaoiiatlon Jufooe; Attaing ralrfnm cufMoite from the euger liquor, and 
widdng the ngir from the 

In general< the Kellf h ^ffloable to anr AltnAon Sqnor, hot or ooU, 
amaA or horay oonoe^iraAcm of aoUda in feed when toe eoAda ore do- 
aired free of aohiUe. 

Theae Altai an not adapted to add Uquon, nor for thoae mueriala 
b whicfa hanL dry cahea are requhed* and they fane not been developed 
for ablcing 

Snmmarj^The Kd^y Alter, aa Aie Ant pnaanre kaf Alter, fau earned 
an enviable reputaAon. Hie e c onogri ee emaded by iti betanaArai, re- 
pi«i*lng pl^ ei^ frame Alta pra we a and ^ipUcdile leaf Altai to 
thoae nmhMm not hunMM BUcAon leaf Afa^ r ep remnla a large 
fmntmt of capital. . 

Ifae dnnroada to Am Kdly Alta are b moat batanoee o vercocM b 
Am Sweetland Alta, Am dealgn of wUdi bi been devdoped through a 
deeade, and the SweeAuid vfll A Mi e f oro be tdcen up neat 


frame preuee vent out and Kdhr 
dn at iy. Here Am Kd^r ivaa need i 


Chapter V. 

Section II — ^The Sweetland Filter. 


Tho Sifcednid FQler. eu Ber known bb the **Gain Shell” filter, hu for 
Iti faulc principle, leif fflta tion under pnante, identkri with that of 
the Kelly, from w hi c h it cUfioe only in the mechanics of drrfgn It lit 
perlmpi, the if a ding filtar w orking on this principle, a by tbo 

great nnmben f om in the Indurtriee today. 

History and Oevelotfmeat^TUs filter laa bad a oaoildeieblfl dsvel' 
opment from Emert J. Sweedand's first Sweeriand wpa a mill 

s u p erinten dent for a gbld mhil Dg aanpany when he first appUed fahnarif to 
fittrstioD. Ihere were Inatanen in lu jdant a battery of B utter s* filters 
which bem to fall off in eaparily dne to a chaiw In the ehM«gt«r of 
the ora King worked. Trying esety known of the trade,” hot 

grin friUqg to get reffident onteut he HnrkVri that the 7000001 nsanire 
was not gicai enongfa for his ■tfmea. Greater pr e j a iu e moot ni^ plate 
preau, until be tfaoqgfat of the eriienie of inserting filfar leavealn the 
rrsmea of a eanrentional phte preai and eliminating the pt**—, Tht« he 
at tempte d to db, Itst f otro that there were anadereblemodlflcadona 
neoeaauy and tiiereupoa he worked oot a new 'de algn and Ndlt Ua first 
fiber. 

Derign of Blxst Swsetiand FDter^The starting pnfwt in Us ilp^ip i 
was to proride gaaketa between frameai rin e^i the rensmU rfi* 

phtM m cnu re nliuua i filter doth left Urn without a gkihet Thia la 
worked out by machining a groove In one ride of etdi fiime and faiaertlng 
in it a aqiare robber guket with yi b. pratmdln^ The groo re in the 
ftamai wia onialiy M in. wide bj bL deep, ao that a M hi. square 
giriat fitted sod m me ^ in. p ro traik si desired. Jcdnliw the mSa of 
nds firitet wis st first a idee mflring Jbb^ bnt later bn^ofaUi pimred 
equahy c fleetly^ provided a ■lyit' of g"'"***t was to wei i fwfn ihe 
groove eo tfaet wett waa poritivo pt e asm e agribst the batting Johita. 

The seDood moefifiation in tic dolgn wia to nake flatriina 
eno^ to allow ontiet pipes for the iesves to be inserted through tiam. 
At fim tfaoQgfat tids would ■aein to *tw 4 Ww that kss filter sna codd be 
provided for a given length of fiber, rince fe w er tii^ frames mn be 
plaoed In tiie filter. It Is tree tfast the filter leaves sre llina pfanwt further 
snsr^-and imut b& if the principle of kaf fUtmtion be One 

of tba primaiY reqakita fa that tne* folly fo rmed on. adjacent hav« 
ifaril not touoi earn other, and here Is one of the reasons for this extra 
spKbg; It most be remembered tlat the pistes were eHmiMiH snd tlib 

Ido 
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left nGD to illow tbe ame of lavci u flUor iJits b tbo oobvcd- 
timalfiltBr. 

Tbs 'mrth o d of the Ictva oaodeted of tfarauHty ■ p*p« 

nlp^ Into a tipped openliif In tfas fnnia to t flltzato ondot^f 

ifntflu ihort nlp^ ertendtng from the filtsf M vu co nn ected with die 
nipple In the fnine widi i cca?eotlanil pipe nnlMi. GUoi it ^ Other 
dm a i rueiB iHgncd ind e up po rt ed the we l j ^ of the 

A fuilUer modlfloUloa wu oeoeeKi^ In order to proflde MpigB for 
the (Uecfaufed oke. TUa aln i^ In wlrtty the lower put of 
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nik Tjpi of Svwdnd Flltar. . 

Sufa fnine curfai ■ lltw Inf ne^iihil kr a nippla and imkn fnn a and 
flllnta onllit and aUpod at die hnir oonian 0 o&ia, Ha botton of tfaa Intno 
la V dapB to acanunodata tlia cake whoa dtacarfed fran tfaa Inf to be ahdeal 
from (he flHer. 

the fnine of a V-Uhs tro ug h eecHnn. Aa the filter laf wu not allowed 
to extend to tfab part of tfaa fninei an open troi^ wia farmed the fafi 
length of the pren. Sweedand wu quick to reilln that If the cake fell 
Into.tfalB troogn, he woold ban trooble In r em or lo g It unlea there were a 
pltcfa to the traugfa. Here Uea the ae cr e l of the tneMnad poeftkin 
of Ua eufafittnn. Tfatala ifaown In Fig. 51. 

At flr^ one la bewildered it tfaa perpeodlcukr poaitlao of the Isree 
u oanqarad with the Indlned poeidon of the frunea. Oneecood th oB ^ 
boweveT) It la.erkiait fait tfaa fnmea nmat be perpendfcnhr to da fide 
arma and- to thr loddng acrew, or dae tfaa dbilng pri re would not 
the frupea .wmSij tqgetber.' On da other dbMj die ksfea moat, 
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bs wtial or dba tiie ocnld not bo bj nwiod ntmnt 

from Qppcr of tbc Icoroi* 

Sweedmcl'i g enlu i for "**^*^m*« itDod oat In tbii flnt of bb fiUen. 
Nats Ifae T-4mll crcai Mtiko of the ftiniB,— tbe nme prindpte nnderljliiff 
1^ dnign of l-bttiDi-^wu lu e orpora ted in fbo deskn of thowe fnmoi. 
THo biJ m niiie of no nnall importince. i¥o nsmt ranenibcr 



gir^pifiat ^ppe of SwiflM i d F!Itir. 

Th« fibw b n ■■■mtily of Mptmti fmn each arrrfav &■ own Ist oo 
fao&Md ride imia TIm laaiee Imaq mtbeU/ wnb pboty of etar ipeca balow to 
faenre Muh a rg e of edn. MaA fnuna b on ifae T nil prfa- 

dpb to «**■*« i wIhihhi gin ag ti k and to allow hbb blnal jri— irro Itwi ooid- 
batan of toa flnt Svannd VUtar. 

hm haH ftl itiItmI ^ngfewali^ p mrf f ^ l nfi b7 tnioff Ugh praMuniL To 
witbitind Intoml pr e n o, wm u Ifab Min of namo am mprfWifiiBy 
loafet, ondhiaiy fram ei wocdd bore to be node of Minl-iteBl or dw bm 
mem eouTcmora max, ana wohiiiim ttrnea man isui txni. 

The idee of buerting pqmo raober poddnff u o priket met wftb coi^ 
■iftotphU etapricbm from muj qtnrten. It nu fhoagfat Ibit tbs beu^ 
tret M too enaS end iraold permit Ifldicue pnt tfib gubet Xnjxrintol 
bet; aixife gm robber drip me peed, inda bu redBencr to 

PWKB ft ngnt jomc wun ■ nnma (7 low anemg pntoara* xGxpoeLQg ooif 
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^ in. of tfaa guket bejcmd tfao wrfue of the ftioiQ Inmnd imy Ball 
pretir e igiliiit tfae gu ket, oven wfaui the flltsriog pw uP B ran to 150 
uii.^ iq. in. 

Fho tjm wo provided In the fwie (•hown la Fig. 53) whidi mida 
c nnf fa uoae puMgamw thnmgh the filter wlien ■ pren wu MnrmhWt, 
That inuicea i providu for the collection of daiu](jr filtrate^ in can toy 
one leaf hnramn foaled and leakod. B70 fl was im for clear flltiate. 


The tort cock shown at the extreme upper left corner aenrod to detect 
}mky law. A s-waj nhe looted on ae brandi piping to the eyes i and 



0MH«B9 ItaSM nim C n tmUm 

FWi 5Sr>^bilkB Swadand FUter Fnuoi. 

Smnl eadidti fbroMd hr adlaotut 9jm b each frinie an^ No. i, dondr 0* 
tfitai No. X dar fllonb; Na s and Nd 4i Ida ^ ooniav; 

afld No. unfeliV wibr to dbdwfis odoai fnm kava 


1 served as quick swltcfalog ohe to direct the filtrate flowing into eye i, 
Into e^e i. ObvioualyrcaAiit a provides nrnna for hitxodocfiig a l ev erae 
conent (of water, or cni u pres a ed air) to dlacharge the cake from 
thtt leava. Eya 3 and 4 were piovldcd to project lets of water to ckao 
out anj odce that might hang up In the co f nera of the traugfa. Bye 5 
waa the apray water conddt I7 whldi water waa fed Into the apraj n^ 
bfltw nn cwA pair of lesveL The water frcin then pra nmo- 
fintiid in aaslating the dlaciairgB of the cake and waddiig down the 
filter dotfai. Note the ahtit-ofl cock provided on each pipe. By ahdttlng 
off all ave one of three p^ the endn prereure of Bib ponm sould be 
cetdfired on Bre ons open Bma liicraBlng Bis force of Bb stream 
piqyhig t^natfas ake or ckifii. 
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Opera ti on of Bailj vnter^The qpsntlaii of tfali flnt SvcetiaDd 
filtor ma t croaa b et we en tint of the ph&B and frame pnao ind tiie 
operatlaD of eoctioa leaf filten. In flUuie tfae medrfne witfa Uqnor, It 
pumUeb phis and frame opoation, but titration in the Swoetiand wu 
■topped befMe tbe cakes m aitiacent leaves tondied each otfaerr~whkh 
Is juifi Miction leaf work. After flltraticm was completed, tiie eeceas 
unflltered nnterlal was dxBlned from the fiber eimctiy as in the opeim- 
tkn of the Kelly filter. Re-fllUng with wj^ water and washing the 
soluble from the cakea was agtin a point or HkmieaB. DlscharBlng was 
a point of difference, for the leaves were stationary and ooold not be 
drawn ont so is to dlaciiaige tiw adce over a hraper, bat the cake, 
dropped down into tiie open qace at tibe botto m of the fiber, could be 
shiirad out ana the fiber was (neiated fai this mmmvtr oiduslvetj. The 
dlfftenhy of obtaining adequate madarge and the confining of the filter to 
ahilcing methods, was Its panunoont wcalmem, and as a mmns of correct* 
bg tida Bhortcofldngj Sweetiand designed and developed his more fanHHar 
flltaTr-tiie "Oam SudL" 

Dealgn of the Clam Shdl BUtar.— The mechanics of this filter have 
been, In a aeusc^ a>aeiiei of developments origtoiting with the first hand- 
tightened unit. Ill this machine, en swfaig^bb; front and hack, bad to 
be riahbwrd wbh^'l socket wten^ and In addition to the kbor involved, 
OQB had to bo sore^that tiie tenskm on tbe swing bobs wu appraxluntely 
eqiml or else the guket would be squeeied too much st one point and 
leak at anotbsr. 

Wfaat cbaTKterlaes the dam shell filter is its cgdlndrkal shell, ipHt 
into two halves londbidinally. The upper half is itationury, ind the 
lower half is Unged to the upper so as to swing at least 90 degrees. 
Dlvhfiitf tin shell loogbndinally necessltatea a Jdnt that Is pirootUy 
bnpnailnln to obtain vra holler plate oonatmction so that this machine 
nitist be cut In oonmquenoe the ends pf fbe cylinder are heavily rOibed 
to wftiistaDd hitBiiial pressure. Tbe greater part of the shell b a true 
cyttnder. but a dtatriboting. or drainage chaonel b provided In the lower 
Uf ina a cavliy b located In tin upper balf Into which a ahildog pipe, 
dr ov erfl ow p^ may be located, llm fiber leaves are all located In the 
upper half of me machfais and an Inserted indlvlduellT In openings which 
have been drUlad t far ough a boas located at the lemth of the machine. 
By drilling tiwu fibrate ootiet openinn of the mschine, any dedred spac- 
ing of the fiber fc a v e s can be obtained, and each fiber leaf be equl-dlstant 
from the adfacoit leaf tibroaghoot the entire machine. . 

Genlna of dealgn la (Hadosed by the arrangement wheiehy the Uquor 
Is fed to the dam shell fiber. Note that the Tower half Is movshle and 
carries the dlstrlbating channel and yet there are no flexible oouneetioua 
on thb michfne. The feed eaten tiv nim half of the dationary raem- 
ber and a cord pasaigeway r o nnnrta at tn Joint of tiie two hahm wbh 
a c on ei pnndin g ooredopeiilM which kadi to the dis tri b utin g cfaumeL 

The tipper half k rigw bolted to the filter supoi^ which are 
prefoahly icog enotagh so that the Joliit of the ih^ sw be cyoblgh- 
tmn floor or ppetating platf om, Tb uve tiwu s up porta from 
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vnMj havT, tiber us often ^ i 
podtlGa of too and m liiei 
fiher to tfae hd^bt 


■n often ff a length lea than raqni^ for t 
t and an tbei "iffl i ptud -on eoncnta baaeif tal 


OliB lower bod^ li countenrekfated to fadUtate eai^ nxvvet 
tfala half, llw ctfred counterweight ani!a are nrreaaary b on 
be half be balanRfd faj the wdgfata b any po ri riooi aa the wdgl- 
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no low haH la BOfabh and ooiailannkhtm to batuoi b any pool 
tnll ow ^w***"" aU tfai cake Ula dw of the ibell lota a boppar or 
locataa bJow . Tbo afaaple tandiu of tfaa pDot wbnl, wllbuot aay i 
bnillaa taena a aear favod to tbo ifiift oe wblob all tfaa wwmg bolta an fa 
■iddei dwopamdar to aadb ktak or unlock toa flhar. 


be ao Inrafrd that tfadr center of grarhy la on the «twii«lnn o 
dnwn fram the center of gnvlty of the lower half through du 
of the bKfc hinge. 

The Joint betwee n the two lahcB la inade bj the coiup rew J 
pore gmn atrip (or afaDUar meterlal) gadrat canM b an to 
macbmad gadcot groore. No guket la carried on the lower h 
the jobt focntliig aarface of k » agab accnimteb N 

the warfacB of the Jqbt on the low half la not groored. but J 


jqbt on the low half la not groored. but J 
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wltli tliB prlbdple of the Joint In the eufy Sweetfud fillar. Tloo 
nurhinni beve Seen baOt 19 feet long I7 4 feet dkineter, padtlT^ lak 
proof It eU dmoi. TU' wonld et met eeem lemukeUe, ntt tlv derign 
c nmemp li ta n eqpeedng of tbe piVct iloog the xcv tide in idnnoe 
of BBj oonproHion of me gulDt in front Coneegoentljp if the fioot 
Ii tightened up to be ledc proofi the fade end dfa tte to be 
intor tj^ 

Yfm the mller dm counteihelaDcliib the lower fadf li mffiefant 
to eiable tim narhinn to be opened end dm in t ftectlon of ■ "ilnwta. 
But with the luger efacii eepedilfy If enj of tbt Ule Into tbe 
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VbL 96^-SwMtknl Vlow. 

Tba CDunlarvdghti en orriBl on n oetim hanr aim bn attariml ts nml 
ama ■> Ibet Iha Um Uiruu th tba ootar of gimTltT of tfaa nbar and tfaa Uogai paaa 
tfaioaib tba oaalar of gi i T lIj r of the eotudanrariita. Tba roar hfaigea eonabt of 
Mali d afti yriid fa todWdDal Moga^ botob wfafc h ii ^n tahfa. A 

bjdmiBo or poauDatlo Qflfaihr inportad Ctob tfao ^^****^ aod Qunadod to 00a of 
tna eooDtamlglit arna fartlhatw m m oTiii w iI of tfaa low halt 

lower half wlim openfaw for dfad tor g ln g; e pnmmeHr or hTdnnUc q ^i nder 
it ettarhed to one of the ootmterwo^ arm. Thli ^Imder la equipped 
with a 4-1117 aahe eo Hat tbe neanie cui be mlled on Iti daton to 
moae It np or down and the Une fa tliroma ao tfaat tne nx 7 ?e- 

naiii la nnrrr iiiiflirlj fail Tfali c^kider nakea It poaalble to aw^ 
a lower fadf welghliig Bipoo Da. I7 tibe preu of a Angv. 

To align the learn fai perpendkniar pnaitkai aiu ao tfaat mb laid 
win be puiUel to eKfa od^» the filtrate openliiga ere CGunte r hor e d to 
reB el ae a wuher w hi c h iciti anamd tbe o uU e L dM it the top of the leaf. 
Additional aUgnen are faatened to the ddei ox me tqiper Uf. inalde, ■> 
that dto leam are hdd b pnaWnn fa7 3 odntB : the co untar hore on top 
and the two aide aligning hm Tbeae alydng toga appetf at No. 7 in 
die craaa e e c tl o n nl of tu filten ahown in Fig. 

When the boa li drilled to reoehe the outlet olipei, it la drflled and 
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'tafipEd OB te front dde at right aaglM ts tha c e nler Sns atrii i 
ipcrtici} dr!IHii{p In ardor to pioflde comiflctkmi to tliB flhiite 
fold. From each of tfaeac drflHugo tn ■iMenihlofl tfaa oaflet fltringi 
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i*-4ilidibor wilMr 
x3-4fonIa 
Lf-Moir tiolt outlt nst 


am 


Stei Wt$t^T!miMrmm Cnw Saorinn. 

Urn of Bmai 

t- 4 nlBrail oadfold il— L omI 

a-> 7 llttim fnHinM 

Xfr^XflB imlJCI DOit CUOB 

2— SUilmfipmi ^ ^ ^ 

B-^Svtacbalt ^ Imift lult cHitit om 

p-xVutnta dntt-oll (ooA ilh'-inyb Uaii bolt 

10— ^ apt mh-T ontlarittliis 

TIh drenkr ttar lam dooc^ lit tfao eamliin of tfat ihilL Buh k 
nortad b te aos mt (Na lo) from ■bam •nd tUliM Iqr tiio Imf ig 
o. f). Thi timm dnta {nn tiba tami fatto die Jawfl&l oi^ coaom 
01. ft ft « aod % hef k daa nvlecMbk wlmaiit dkeor 

baomyof tiaomlmflQBnwrflnna Tla fuft ndof bolfa fattf oo tbo eoauBoa 
OM voMB bimiMdl in poibod oot of line br tfa imifmwrt of pka on da 

wn* iPBi V HP il^l■^ 


oooBlm of • ilittbofl cod^ gBQBA gl>M ind cotmenrion fade 
filtnlB mmrffQld. Tbon tre iu>wn m Flf, ^ u Noh 9b No. s 
No. * roapectfan^. Tbit icfaenie of filtma deuforf li ivy devofi 
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raqalfes tliiqilj tfait tis oatlot pipe of tbe Altar Imf ihill be drifled it i 
pomt reglrtoiw wAfa the cent e r Hue of tbe itdo drilHu of tbe boHi to 
tbit the Hqtdd tram eufa ktf Aowi faito tfaoee ootlet nttliiin, 

Eicfa Iraf !■ held fai phce by in extsiior c^> not The Ahnte nlpde 
on Aa letvei la pra portionfd ao tlat i fnO tfareul eifriidi ibofe no 
boaa, when the leu la baerted fai the Alter. On top of the metil iriaber 
oaed to ito the kif la pieced i nbha wiafaer ud wider the cep mu la 
placed I Abra or Imd niaher, ao that when the cap not la acretred op 
tight the rtibber ffuket la campc ee aed md the cu not hem adld^ on 

Abra vaaher. tUa, i ahiqile and moit eff ee tT fe rrrana of pcera nt lng 
Iwka la obtained. 

The Uoge on the Sweedand Alter bu ttndefgoae conaldarable de- 
telopment a)^ tfaU now oaed la not on^ the bew but the alinpleit Luga 
are cut on the bade of both upper and lower babrea and dcllUiin an made 
tfarangh mh boaa on the iqwer half to receive a apedal foriiBd bolt 
Between 1M forka la placed the upper cod of a nedal Uoge bolt Atted 
Into the drlUlnga of the lower bomeM, Through die forVa and tfarangh 


lower bomeM, Through die forVa and tfaraogfa 


the Uage end of the bolt extend vnall lengtha of ibafthig. By adjnatfig 
the cane onta od the boHi, the lower half can be iilaed or lowere d m 
relation to die opper half and tbe amonnt of compr ra al mi on the gaiket 
at the reu ragnMted. Aa the gaaket wean down, ao mrtlm ea aveiy week 
and anmerimea twice a Tear, the compreailoo faaa to be IncRaaed and 
tUa ■»****^ of adjnidng the blngei la poaltive and takea care of anj 
firing in the caaMnn over 1 twm foot leoirth. Of oonrae, there la a 
poaamle weakneaa in tfali conftntctkm dioald the opa n tor ex cnel valy 
tighte n one bolt more than the othen for then the p r eaeu rfc when doalog 
the Atter, might be anAWent to cradc the log or attain the dbdl hadi. 
TUa la a paaaAil^ not jet experienced in pnedoe. Fig, 57 afaowa 

the Wflffw fnnaff u r rinfi. 

the two faahee preaann tight la a aln^e nrarrn tnndqg an 
eccentric tfarangh x8cr— hot the tnnehatika hmUTed are u orjffbal 
and efloedve u havebeen dorelaped hi connection with Attsrlng appaiiina. 

The locking rnttimnlmm BQpplinted the orlUnal hand ti ght ened awing 
bolta oaed 00 the Ant modeb. It rapr ee cnted a big advance, u It not 
aafy "wHi down the time for (menfaig and cloilog a Ahar. but nakea 
the work eaaier and free fraw me danger of nziMuaUT dnitBnfaig each 
boh. The locking tnethanban lepreaenled to the Sweeidaiid Filter what 
the i^Hrtartar rnmnn to dw antomoUle today. 

In ge ttin g 1 good penoacthe of the lockitw tnerhanlani, the qied- 
Utmiitmm nmit bo realued. The fajdranUc cjlmder ahnoat doaei the 
lower half, ao that the frant gaaket nurface near^ towdiBB the gaiket 
In the nppu half. It cannot oou the ahell entlralT, u the e o wj p iffailnfi 
of the hade gaalnt ""<■* be hi edvanoe of the front gadret and tt would 
be fbollBh tn put 00 a favdranUe cj^hufer of inf&cieot p ow er to foAf 
com pr eae It The gap In {rant nerar ahonld he greater ttaui H In. Tile 
lockmg tmirliMitiHi, tnere f or^ mnit Ant folly cloae the marfihw and then 
tmlfonn^ the Joint ao u to be ood^ktety kak proof. The faka 
of atritwIiHr the awhur boha ona dmft ao tlah all are o perate d afanaltane* 


onlty "wHi down the time for (menfaig and cloilog a Alter, but nakea 
the work eaaiw and free fraw m danger of nzumually tlnitenfaig each 
boh. The locking mechanlan lepreaented to the Sweeitiand Filter what 
the ndf-atertor rnmnn to tlw antomoUle today. 

In ge ttin g 1 good pei Elec ti ve of the lockitw tnerhanlani, the qied- 
Utmiitmm nmit bo realued. The faydraoUc cyfmder ahnoat doaei the 


onlfoiinU tightpii the joint 
of aCrfaiin the fwhig bcAti 


on a abaft ao 


an o perate d ahnoltene- 
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ouiIt !■ the itaitbig pofait of the medimilim, Mildog tUi ifaaft oocentrlc 
In me bevlnp le me ftatan of the Hgnrmhig unngaiieiit, 

for tfaen tlw emxple rotmdoa of dm olmft tlcfatens or ell tiu iwfaig' 

bolt! (Vmmriiny upon die (UrecHoo of rotodoa. The iwhiff boUi iHien 
loQicnea muet however, be Ufted out of the wmj eo diet ma knrar helf 
911 iwliv bacL Steel nnie timeded Into the ihelt imphin upon Ion on 
the bolt! end the crwirintird ratedon of ebeft Ufts era ixilt out m the 
W17. The emount of errrntririty in the iheft la aaelly e nMMlnmiii it 
H n that Mme uudOhir meene li teqnired to doee the gep at the 
front TUb U tekoi one of 17 a king boh In the center. This bolt does 
not hang GO the abaft Uke the otfa cr i but rldea on oana aecuied to the 
riiaft The of theM cudb allowi the Idng bolt greater play 

msy of the other bdta and ii mffldent for !t to engage the hmv half. 
Tbefefof^ In opening the filter all tibe othera unlooaen and are lifted away 
from the ifaeU, while the king bolt holda the weight of the lower half and 
la idll hi place. The load of the lower half la then taken np by the 
IqFdrinllc cylinder before tic king bolt la awung ont of TUa 

la afl e de d nj the engagement of a pin on one of the eama with a 
mi the The nrelal curvature of the cania takei can of the action 
of the Idog boh wra all of the other tnlta ore releaied from MA\ng 
the’lowcr half, bat when the boflti are In engagement the cam curve fi 
a dick. Then, It operatea h mdaon with tte odien and helpa tightsn 
the johiL Sfamltaneonaly r"lllng on tfalrteen bolta ao ■■ to enn i pi p— 
gUDHtrlp r eqnirea oonaldaBhle i^iower, bot by bade geraig the 

umft to dm rotadoo of a pQot wheel menW of kreiiga la provided, ao 
dat one nan cu eomfortably tkhlen da Jmti 

Intanial V«titfaW pipe. — Cjntalde of the Merrill Filter Freaa the 
Sweetknd FVtar waa the fint to Ineorpoimte aluldng dhebai ge. The 


faitenal nanlfcdd pipe k primarily a ahddng pipe and la da bau of the 
■Inidng mechanlBn m 
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In naire hatallatkaa tfak Intemal manifold la alao da o verfl ow pipe, 
cnllirring Uquor even^ dnon^ each noede located be tw e en tha kavea 
For thla work da Inlen al nanlfold k Ideal for ighadoo within da 
filter. 

The dpB k generally a atendard extra h&vy pipe and la located in 
da kngniiainal cavity of da upper lalf. It pcojecta throngh the radlng 
and k carried dnna^ external atnfifav bona Genanlly the ■fatelng 
water k fed throngh Mdi enda, althoogn wbbn itred for overflowing only 
one end n^y be capped. The ahiklng nos^ an abort nipplea threaded 
iiite the pipe nd abonld be of a ike ao that the total aim of the "*^**t*« 
k kaa thu the cnmhhad area of tha ahldiig feed Unea When need for 
ov er flowi n g, eqackHy wfau flfarooa materul k preac i il fa da Uqmr, 
da ihticfag may be removed ao aa to reduce pfaggfag up the 


The pipe behm carried tfanmgh atuSiig boxee k ntatabk ihd Uks- 
wke cepeble of mngltndlnal To fadUtite the ahdefag opera- 

don a aelf-^revenfag iiai tjeon perfected. Tbk k ahown fa 
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mtar LMf^The 
profaiblj snore ivied end 


in 

and couairitrtlon of Sweedasid ietvoi are 
dan dat of ai^ odar filter. The 


■pedflcatiaDi odl for a rugged «nfi «i r n r rinn Ugfat welgfat; adSkdent 
dnliage, and unfformily n aa to be ly I ntPi tj fng M^ Rogged- 
neae in tenia of that f p^^^ of handuiy trasaportlog la da ngged* 
nea referred to, for to fn Jeava capable of wldalanalng 

da warping acdon of an orei^< h d i ged preaa wnudte Uke a 



C w mrtu g UatH 

Fia. ^Ir-Swwdail mUn^-Antnnatk Sliikfaif Macboiiltm. 

Kar to Fvtii A^Tmmnfaa loav futaoed to alpi. ErnSeraw ^***«*»t 
euTyfaig gnaod Tlatohnt U udmetkn rim L C^-Snoar Plato. IX— Ooue 
Hatmat PawL B,— Dog oknped to pipa, F,— Ead ot 09 pdacdni into 
aloo Joi^ G^^od « otoa namlo g tfanx^ fibar tufy, H,— T ' 
faihmad to dpa. J,— Friraaa Bar bald afabiat rim L Iw mingi b haod ol am 3 , 
Er-Frajactaa go end of friotka bar to tito T, T 1 naniMhbi friotka rim. 
IL PTaowd ritabat &— Am earn^ friction bar J w lddi li foread wdnat rim 
L by tormga b bawl of am. Td—Barintai Lofor. Uj— StnSog box phte wbkfa 
botta dirariv ■!■*"■* and of flkar. 

na mndi a ni a ra qpm atm to gbo a daflolto lon^bndbal trmial of a fncilaa of 
aa hdt allhar alda of tfaa centar of miefa leaf imdl Bw radi a eat aiaxlmnm 

POKuOn* WlliQ tHi QMCQQD U mmOtDmOCUlW rVftfMQ 09 tflDQinB tOB QDQDM IBUUM 

pawl TO.- 


b um p er on in ■iitoox)blk diet would not bend If die cv collided with i 
bige tree. Light wdgfat b i factor In hmdting the lava, aapecblly 
wn putdng tnm in ind removing them from I fitter. Safltebnt drainage 
b obtained In doobb crimped areen and providiDg adequate outlet to 
the delivexy pipe. Interefauwahllity of lava b paramnont and a fee- 
ton of Sweetlaod Fllten antC cmarqnimdy, each leaf b made to temp b t e 
and will vary from another In Ihlrty aeooodi of an inch oafy, 

Tba atan of Sweedand laf manufactore b the U aedioned rim. 
TOa b made from ateel flati, wfaleh are made into U afaapa and dm 
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formed into tne dxdei. Hib diminim member, geoexmll 
urlnwail ^ire ic reen, li csit to iIiQ and mted Into tfae rime. ' 
flxu hf rif c Ur if tbraa^ ddei of U iZmpei, or epot welfHff 
po inti inniid me peridbeiT. The lesvei mra now reedy fo 
flttliig. TUi ie e wtiWf rirm of cut-faon ipud end dieet ma 
veldad together, the wboHe bebg ettirhii! to the laf bj bj 



Cmrtto OWM fVw Cwp t nUm 


VOk. A-~SwMtlsnd BQta^-Open. | 

Whn lltv li iiMjuiitrd on con e ntB lunacti m tbit tfai mi 
M|fa* evor kA of tfai Altar itirfioi b muOy Hiipwrfiwt. . 

ilmdai p}]^ li loatad oo top of tbi flUar twhiwi ^ laf ev nota mi 
of tha ma of tbe rfall duoiiih atutWng bonm ; 

I 

Thii coDitiiiGtkMi b ell done on ettfmneHr. mmcfaliiery, a?big ) 
end vehUng, eo tbet eech pert Ie capeble of qneotitT pro 

ifltcrcnBmfBDiin^i 

The itendenl of leef b that deKiibed ebove but In • 
e leef from whfch u the flltrete could be dieined, e bottom ^ 
nee deelgned. TUe bee a fleffenwl fxdso ertendfaig to the bt 
laf . Tb odt ior the hltnte b up thrangh thb tnbe. The I 
ere otharwbB Uhe tbe etendeid laf . ' 

One ot the defer detefle of dedgn of tiie Sireedend ] 

i 

i 

I 

4 
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CMrtH9 Mhffv CMfvfvliHi 

Fto. fall S— llind PBtar Ltaf liUi QAa— Cmw iirtlnH, 

BMfa SwoMlud laf It Iffat nd muf to hudk The mdil U-ihopad pwlp lar y 
prorldai both dninct md triffwlng to fhi erio i i ^ wlfa tcraiQ dnlnii l imh Br . 
The oBtkt nIppU thnwU tato the onkt reiring whkfa It ■e tnr td to drtfitM toftto 
nnd to tlw li dbuM \g qpot veldloi; Hie filbr dotti t u itiqpt the littninltd kti 
nod- fay rouno of fin Irae dnloift tnnii||h tfae Kreveveo odtM trt fattllt op whkli 
mn mdif wtihed tad d l t cbufta 

fcho imdihift vfaen tliB ktf li In tbe ffltor. Ttdi ii umb t ilmpla «w* n M 
3f frttlng tim flhrtte out nf tfai leaf and Into tha cnlbieHng naudfold and 
yol moat podthe. 

Putting tfae filter cloth on tfae ktrei ho ncprar been Im pcovcd^f rom that 
ujcd In the eartf atam Tha big la aewn halfway rotmd b7 nachtne, 
ttuned InaldB out tad tfae leaf liaerted. ' The upper half of tfae bag la 
hand aewn but tfae aewera oat aa proficient aa tfae old time mU maketi and 
caver a loU In teaa tfau lo ttrfrtitea, Wheti tiie leavca are to be twed 
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m 

b nfcrihfnrg reqairiiig dry dkdMXge bj Wfci i e c uf w nl of c om p re M od 
ilr, bcdloir e]pel^ ira iMad throudi ffae Isw oo 6 or 8 idcli 
10 u to pcmnt ooeeM of be dob. 

'Opentlo&~Thfi arbdple of operedon for Sweetbiid filteti ii pree- 
tkaUj kkntkd idtfa nllen and ifanDu to ■pctkm kef fllten. 

Lad flltmloa b ivdl defined m be rcfci'ie of beg fiTtrmto. Wlb be 
ItiiBr be moddj flqnor b wUed to be interior of be fang isd be 
fiharing fora drhrei be Uqda to be ootiide, be ic^ iccnmnhbig oo 
the bade. In ober mru, big fi ltnl ion b from be favide oi!t In 
leif fitoiHan be Bqaor mtoandB be ontilde, be fibnde b fo rc e d into 
be indde end be loUdi lecnnnibte on be ontdde. In tmb, fUtntioa 
b ben, **fnAn be oofalde, fn.” 

It bu aho been pointed opt bet prendn leaf flfttibn b i modlfin- 
don of phte end frame prai opeiatu If be fibitbo fai phte prraari 
b united be fo re be oln tondi eub ober, be cala fonuU ton b iomtlad 
wlb bet in pr eu nre leaf fitten. Leaf fihoi an In db 

modlflcidau of pbte and frame pnm e a . 

If be leaf b the fundamental of Sinraand filtera, caha f« i ri »a riBi 
b be vital factor In bdr opentkn. Sufficient cals mot be formed to 
iiiBon comnletn dbcbaige. Too trmcfa oke mut ixit be formed' or 
waafaliig and dh c hu glng an Jeopardbed. 

In cake farming the fadtbl oper iri ib b to fill be fitter wttb liquor 
end to vent tbe ilr omlalxied In did^pra Unee and it {■ pot}, 

dv^ poor pnctke not to nlti|n-mb air, for fben tba ab mnit be 
f enlm thro tyt fbe fitter dotfo wfafeh mrana a badt pruiun ao bat 
flttiatkxi alaiti on fbe inbmacged narta of die leaf In adwmce of be 
upper aecriona. Abo, it b pi^jalally impoaBibb to vent all of be air 
mnmgh be kavea ao bat aae fonrwtkai at the top of the leaf mav be 
futbff retarded. Uneven cake fornadkai b bad pcietke In Sweettand 
fittsa. 

If fudfonn tfilrlnMTi of cahe b n q ulnd . It maj be found neoeamy 
to provide agitatkxi witbin be fitter dnri^.be cake bnfldlDg^wfaen 
tMfwWtw Stpioxa, ^ aoUda of vbkb tend to q ul d dy daaalfv. Trfab b 
coovowndy obtained by o ver flo w in g aome of tbe flqnor tnrougl i tbe 


o ver flo w in g 

marifnld. 

bonding- uuMtiBMaa imdl tbe cake bl d m eBi reabea tbe eoo- 
wQiwtft Mtntt- Tmi b determined br prevlona or hy 

peat jdint eap er k nce. In brief, It b ra point bqpond whkfa tbe amoont 
of flnnts fo fbo tinie eapiBideri b « tbui dad obtalnabk 

by nmn^ mon eyck i through per day. Not faevliw to form hard 
aa m pbto m frame preae opermdan, makee tmi pfaaae of 
Sweetbnd fitter ' operadon dladnctly advantageona. 

Cmbn bonding ii followed- meruj by wlmdxawing be eace a a onSl- 
tered -Uqm Ijplng ibont be cana In fbe dninan dianiwl and o ae ritow 
avtty. u la pomlbk In aome biitalkdooa to fauow ada bofldfaig witb 
fW washing wMioot withdrawing tbe eace aa, bot ntcb cana are exse|>< 
tiooi taber than the rale. 

Tbd' eirraa flinat be withdrawn qul b ^ y , bot there mnit ehvaya be 




Iff 
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podthQ premre wUUn the TmdifaM to m to bold the cAa on the 
lonroL In wuemienee, colncktent whb doirfng die Uquor Tihe, com- 
pccMfid elr ■hoald be khnltted to die dbell warn the dnm irthe opened. 

I^ompdr after the Uquor li dimlned from the itachlne, the filter la 
radj for toe next opermdoii. TUa tmj be to dry the ala or to dl»- 
ebuve !t^ bnt mote ofte it win be to wim the odoBi free of the enitmlned 
eohotea. Therefore^ atemltaiieotia with ckMing the drain vahe the 
waah iMter vahe la opened, the umpma a ed air inhe cloaed, and the air 
▼ent cncfced. The operator now walchea fala pra aau re gan^ and -venta 
the air ao dint the p rew ure la maintained at 5 to lo Iba. per eq. in. The 
wadi water efaoohl be fed at a rate ao dat a maaliimtn of 3 ndmitea la 
required to flO die filter with water. When w ate r laniea ntnn the dr 
vent the opetitor knowa fab filter b filled with whafa water and can 
now doae nie air vent 

Until very ncenj^ die pracdee haa been to uae dear water for 
waiUog the cake. The idea haa been that dean water aaanred agafaiet 
any eorirhnicnl or cnntafninarinn and idien waafaing to neutrality, or to 
low pereentagea, the water muet be neutral or pure, or aa modi eolnfale 
win be enteraig the cake aa b being extracted. 

The wrlt^ haa proved, however, and without a aingie exoqidoiL 
that dmr water b poor pndioe. Gcan water muddied with aome waahea 
aoUda from a prenoue ran, to* with eome Inert aolld, wfll wadi the calcae 
be tt er In every reniect thu plain clear water. The theoiy b p o ahl vely 
aound and oumot rdl to won. The whob eecret of dlKwooment waan 
b the equfreabtant aurface of the cakea. It b pfayatcalfy fan pnaal hlii to 
moke a tnnaftf of mdUered Uquor from a Sweetbnd, or any otfaff 
pr ea m re leaf fifaer. and maintain an ahaokitely equi-roatont aurtoce 
on an the cakea. Ibrtkl drying, or oooUng of the Tmaubmerved parta, 
cfaangBB the filtering rnafatanre to thoae parta loiw anbm ei geo. whsce 
dear water paaea tfaraui^ indi caaea patha of unequal reabtano to 
Ita piMigB dm aet up aim eaneaa waah water and tfane are required if 
the dbefaarged cake b to contain only the allowable aolnUe content Tto 
aoUda of the muddled wadi witen on fittared out and offer a nabtance 


to die flow. Aa mm water paaetrataa die eake man aoUd aocnnnibtea, 
mm reriat an ce b aet up um the podtively eqnlHreabtuit aurface b 
ngalned. The am o unt of aoUd b detanfaiiied locally and brgely In 
rdarinn to the rate of flow during waddng* If tfab la the aoUd 
co nte nt can be greater than if it b fanr. In the majority of bwtaUatione 
dm rate of flow on waafahy increoea u It pr ogre mea, (me to die eztrao* 
don of a vbooua or denae Uquor and aubadtutii^ a mote fluid waah water 
whereby the cake re a latan ce decroaea. Thb meana, therefore, that the 
dme extenrinn required widi a muddled waah water b tnvlal and 
nggUgfbb. 

It b biter ra tin g to nota the attendant advantam of the mudiHed- waah 
water. Dnriiig cuea In leaf fihen b primarily nigamdent on die vohtme 
of the voida fat die cake. If die cake b denae and the volda low the oom- 
p iraaed air cm a ff e cti vely wuo ve murii of the Uquid. Cbomactiiig the 
cake b (dit afa icd onity by falgher p re eam ra dan enqfloyed o^tog rake 
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thfl wiih wiler, bum 
wuhfaigf 80 tint better 


o£ the oRsnn tbe erol-rpri eU uit etiriioe le mlntifaiecL Alio, it 
fonod tbst iriiai ludBiig in orgenlc Uqoor. a ^ In. cake ma in 
o mlflJ m a ilminn , but bj UTfaw vaafaeil eaUof In the waA vater. a 
I fd In. couM be built tip eaafly and tin latter ofiered no troaole 
lUtomatlc dtr dlacfaai|& iriille ebtldnff wu tbe only way to 
of tbe ^ In. calco. The adieme, umtUaneoualy, aide waaU^ 
ng and alacfaargiii^ to a gnater or loa degree wmi every fautaQa- 


and Uvea 


buMoff. Wltliottt nnddyiiiff the wiih wateff IncjiMfng the p fen oie 
of waimoff intenriflee tmmud waal^ ao that bett e r drying la obtained 
at a aacrince of the waimng effideney* WMi aoUda inapmded in fbe 
water the pnaanre on be bieward abadhitB fteedoov la irteapeo- 
tlve of the orcanie the ennl-rpil ata iit atirfaoe ia malntalnecL Alao, it 
waa found tnat wfam bandung an organic Uquor. a ^ in. cake waa in 
cco n o m ifl d m a ilminn , but by uvfan waafaed aoUiia in tbs wadi water, a 
cake fd In. oouM be built op eaafly and tbe latter ofieted no trouDle 
In autunatlc dry dladiaig& a^lle abddnff wu the cnly way to 
lid of tbe ^ in. calco. The adieme, umtUaneoualy, aide waaU^ 
drying and cHacfaargiii^ to a greater or Ime degree wmi every faiataQa- 
• dca. 

Waaldng the odn la ecaiipfeted when the operator findi fab widi 
filtrate tcefai to the limit eet fm hfan. ^Rda may mean h ydrometer read- 
imp, neutrality wUh litnma or other indicator tltiatiao, or fay color. 
Tmn contml on waaliitif b pnctloed in eome pbnta but gmenlly beeuae 
eao ea a aw t e t water can be hudled wittnut evaporitkiL Leaving tin 
matter of ahuttlng off the waih water to tmt by tin opentor b. of 
courae, puttiog the coatnil directly In tin hamb of the operator, but it b 
irigniflcwnt how tin average opentor fttb thb icBpoiiafbnity and Uvea 
im to it Sonn planta have put the filter fore m an m dnne of mbch ig 
tbe batdiei and evuorating or tmtMfflrig ^ filtrate and faangurated a 
■ydem of bomu and dennriti on odce anahab. Such an arrangement 
inaniee tin riU aort of* control end Ugh &Br effldency. 

When wUUng b cnnchnled, tin eaeeei water nmat tie dnlned from 
tin mediinf. and the aame care b required u when dialnlng the excen 

milllSET'BQ UQuOk I 

WaiUng b tuually aaooeeded hy drying. Even wbere tin cdn b 
nm to waata it b loocl praetloe to diV it for a few mlmite e, u tida tenda 
to force out eU %Qor witbln *tfae leevee and outlet plp^ tin aoUbb 
content in wfaldi will often nxse than pi^ for thb work. 

Drying in Sweetiand fihen b afcomnlbhed by fiUeiing c ompte aaed 
air through tin cake end diqilacliig tin Imld In cake. Subatituting 
a gu for tin liquid in tin vokb m the cake aUowa tin particlee of tin 
<nlR to Binunn new p oe ltl o u a end, u tin tendency b towerd doaer for- 
mation, tin eoutraction in vahune p ro du cee endea In tbe cake. At thb 
pnlot further drylni b waate of c oinp ne ued air. Good dn^ effect 
b, therefon, depaaeut upon dek^ cracking of tin cake. Gnadn are 
d^yed when tM volda of tin cum are mnU, chm. to good compacting 
df toe pravloua oke building and waaUng operatkoa. 

It b fa a rnthl tint tin wlthdriwa] of tin exeeaa waah water m u 
quick u poaalUe.ao that tin odeea mafaitaln u near an eq ul -ffaebtant 
anrfaoB aa pnmlhle. Tin prcaaure dnriug wltfadimwal abonld not be Wghar 
tinn neoemaiT to keep ouea oo tin leiim ' 


tinn neoemaiy to keqi ouea oo tin lama. ' 

Dbdnfgliig followa tin drditf operatlnn. Bxperleiiee fau proved 
tint dbd nr m g dnrlog cake buOdmg, whfa tin Idea that dbdnrmd cake 
win bdl to me Dottnm of tin fiber and ksva deund fiber dotii for fur- 
ther filtration, b fanpracticaL Only complete dbdntglng fa effective and 
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tUi 1b ptBcdal only when plenty of toatn fa prorUed fcr die dfawigigp- 
meDt ot die cike. 



Tlie Suvedand filter ivu die fint preem re leef filter to be opented 
M e ehilclng dfacberge tiThtne. Ae era the filter fa not opeoea bb tte 
cikei ere broken tip and flow anay bb BdIdB Btvpended In tfae BhUdns 
water. Sinking fa eg e etel by the projected etteaina of water under Ugn 
preaauie idling {nm the in the internal manifold. Those streams 
an dedpiod to project at rlgiit angloB to tfao xnudfold and appuentfa 
parallel to the surfan of the laves. The streamfl, bowover, rally bat- 
& from one laf to the adjacent laf end have enfflefant fora to cot tho 
cake. The manlfdd la rotatable and apaUe of longltadln&l mnHnn eo 
the BtiaiDi ere made to sw e ep acroa mn square mra of filter 
'With aome meierfafa, dlsd iB i ge fa aided by putting teverac 
air into the lava whUe sinking. Stesm Is abtom .used nowadavi as 
the sluklng water condenses it too freely. Different pfanti bold dlt 
views u to the valoe of pfamhig the dotfas to prevent ballooning. Some 
chhn that tfae baffled itxams chatter an unseenred doth and that this 
helps dbenan the cake. Others bedd that the potging actkai of reverse 
Gompraaea V la too valnafafe to loae and pinning ra dotfas prevents 
hallnnntfij WDold otherwfae block the dmdng streams from reaching 
dx lower secdota of the kaves. 

Dry dimhaiga from the Sweedand Alter fa more posldvely obtdned 
dan any odier pre a ure laf marhinc. Pint, by having tfae faava 
Btatkmaiy ind the lower bilf swlogbig from a loamtodinii] axis, pre- 
x atu rdy dfadatgal cake doa not num the kaves. Second, bf opening 
dx fiber BO that every ^osn inch Is obaervaUe, there fa but lira excuse 
fqr a filter being but partly datied. The operstor fa to bfanx for a 
poorly dfaefaaiged fiber. 

Reverae artent of pnmpmpd air fa the Btandird means of dfa- 
StBun can be mbsututed for materfals that are dlfikult to dfa- 
fram the lava u the condensed stam often Inbrksta the 
anrfibe of the lava snd slds discharge. ReveiM water fa lefflom effective 
unlea the fiber Is dosed and the water levd allowed to rise. This, of 


oonne, fa no longer dry dfadxrge and It sndi m e axira aam neoeaaiy 
it fa a good faidfcaflnn ttxt the fiber doth used fa too dense. 

It w often happen that the bulk of the cske fa dfacfaai]^ bnt parti 
of dx cake nfose to fall off . Time fa amd by faking a long handled 
puldfe and dislodging tfaea band. 

The time req uir ed for dfadiatgliig varla wbfa the fflateriali but widi 
good nperarinn it dioald not exem 5 mfantta. It fa, however, dnx 
pootfy aved to redirt the filter without first faiipecdng and sun 

gO dx cAa hu tolleo. 

Iiayoitt^Tlie proper set up of fiber piping h yoo t and aningement oi 
vaha baa bea given fix Bnowdermtlon w ord y of this detiiL 

The faeton rctultiiig in tacce a or faintfe of an tn 

many tima xnall and p re s um ed IncoBse me n tl al The matter of a leak; 
inlet valve has been known to cost a plaiit more than a hundred tool 
of coal In the ovaporatko of ezoea sweet water. Flillliig to mount thi 
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filter OD hlgli founditkni jprarcoted tfatf opcntor fran 

nlffltljr iiupQctlii|‘ too filter tfter (UKhuiixig ud muleqBite dbcfauge 
loctsniibted nnm tba lami wm wiipod oat of ifaipe, wfam wufaliv 
rerahi wero ycrj poor and dlidaigliiff ira^ Co n Vtt ile ncg of vaha 
for dmnlteiieoaa opetidoa !■ ahraya imper t tl fe In haralltag p t mure 
laf filten, and If aome of tfa ocndnl Tahea an oat of rcacli, the 
clonreat opantor In tfaa worid ooald not gtf die beat oot of tfae miM^iii e. 

In l^gfat of the aboTC, die hjoat irmnimrnri e d tir the naumfactnran 
la not an Ideal amuigeoient fnitfaend br them bat ok oocnct aet op u 
foand bj yean of aMp e rlen r f . It ahoald be followed with u Iltde dm- 
don aa 

The e aa tinflal a In eiecdng a Sweedand filter biatallarinn an 

(z) To monnt tfae filter ao tfaat die joint of tfae two tahrea la "eye” 
hl^ from ibe floor or ppe n ttag phtfbrm; (n) tfaatp^ Unea be an^ 
laige eqiedally drain Unea; (A that nhea and gaora afaall be con- 
venient to the opaialor ; andi (4) that die op ento r am In able to ofaaerve 
diadnigeu^ when pracdod, dn levela In lecehrlng tanka, ao aa 
to prevent o vwfl ow ju g tfae tainki. 

Advantagea. — Aa a leaf filter, tfae Swedland Oam Shell Filter 
embnoea au the advaiduea of tfae leaf ifyitem and 1^ rcuon of dn 
employed obtama dieae idvantigea to a greater eatent than la 
obtainable In any other leaf filter. The general mrrh a nlral arrangement 

tfaenfore^ die advantage of Sweedand filten. In 00 other 

tnac h lna an tfae detafliof Qonvmlenee for the operator n weU worked 
oat TUo la dn gnpond work on which m many attendant advantagea 
an ana an made pnmthlr.. 

The pfmcMtrt advantage of leaf filten la dn waifalng of the cake 


^ dlqilaceoient altboqgh t^ 
even dlitilbotlaa 


popolar advantm la tfae labor aavlng. 
mter wUfa dn imnhnlalng of enma apace 
ng renlti ohtahiiMe on the Sweenend 


dlaa ofwadii inter 
■oooonta for the better waifalng 
flltera. 

The equal area of the filter leevea, and tfae oonaeqoent even dlatilba- 
tloD of tfae n ve ra a coaBneaaed air largely aoooonta for tfae automatic dl^ 
dvrgB of tfae nlldi wfifa tfae "**«**"">" hand labor. Shdcfaig tfae aoUdi 
from tfae leavea la poaalbly tfae acme of automatic dlacfaarge from tfala 
type of filter and a madnd adnntage tfala faolda over all otfaera. 

Their wide actoablUty and convertibility fa another featun of Sweet* 
i^nH flUm Abllfiy to oeaae flltnition at tfae eoanaailcBl Unfit of flow, 
nther than haviiw to wait for the cekee to build aolld and tfae eaee of dfa< 
did nidee tfae Sweedand 'a weli*nlgli nnl veyl fil ter. 
Twrvwt Intermediate leavea and rJtigglng up tfae qpoilngi wltfa rtiip<off 
a Sweedand filter from a annU palnn g m a ffatne to one 

adapM to handle hivy adu . ^ . . . . , 

Having all tfae leavea of the nine ilie and loteicfaaiigauue mpan a 
dtet any ipan am be anba d t u ted for any faulty leaf. Tim an men 
ksvea for a given filter area than la xeqnlred h a Kelly filter, ao tint 
eadi leaf la lufat and eaalfy handled fay one nvL The eam of reowfaf 

iiH npfadt:^ the leavea it pracdod to aubadt nl e a apare for an 
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Jjnperfe ct one and an tuf Job to r now ill tiio ktToi vfaea thcj need 
romovisiga 

Whb. tb. gutot Joint. el^_"qy. high." tbo op^ fUtsr on bo 


impeded moot convemfiati^ fay viAJog tlooff ^ 


Bretr iqiiire 


inm of fiber doth can be le e rc h ed to nake Rire ill oke hu oUen end 
tfidi a. long hudled peddle aaj itnainloff eeallj dliloiked. Tfali 
eiTfeefhflity to the flltff doth li e pridicel edfintiga of nx^radilqg 
Imp orl en oe. 

Having the lecves fit oooqaiativelj mtigty to the ifaepe of the fitter, 
end oCfaerwlie redndng tiie eacea qaoe wltfab the flito, nakee the 
tnnefer of nnfiltered oqnor a ihort operatlQo reducing ties heard of 
kafatf the eqni-reditant oonditian of the cake. Where nnlfonn cdcee 
ean^ ecwnted on nm after nm, fide reduced excoa Uqm nakw poed- 
ble die aitripW weefaliig opendon of any leaf fiber or filter preu^ by 
jntmdndng the vater vitbont dialnfaig. 

The qoldc opening; podthe gaaket jofai^ faHttvidtid oootnl of the 
fllbate man the l a tea end the rnTnpart let up of thia filter are tmanr- 
paa aed in aar modem filter. 

The atatxiaiT lava and the movemoit of the opening lower half 
aww fnnn the lava giva the Sweetiand a trig adfintige ow the 
Keify when henriHng tmdc caka w hi c h fall from the lava when the 
p io aure in the filter ii nilfaipd. 

The atasMB of moving parta naka pnaalbln Unfam tfaa Sweedand 
with chnmfcal lend to prov^ oorroehre atttd^ althongn tlila lining la a 
fal|ger moeaa wfam handUng odd Ugoon dan with m naterlala. ThU 
feature la unique In pconre kaf filmr dralgn. 

Dnwfaaokad — ^The opentlon of the Sweedand la cyeUc and therefore 
Int ermhlen t 'A apahla of coodmxona opendon fau Inherent 

a d fi uta g ce over Intermittent o perat io n . Tlda on he called a drawback 
to the Sweedand filter, but It msat be home in ndnd that few eon- 
chwiriMa fifteti are now waUag on more than % anbm ergen a which 
mona that for of the wotkfog dme tli^ are not filtering. Tlina, It la 
poadble to operate Sweedand fitlera with the dme of filtration greater 
dan ^ of me toCd cycle wboi the actwal flber ln g woric of each aqnaxe 
foot of filter doth la greater dan with cofldnnoua fllteri. Again, praa- 
In Qccea of tfacw ofacakahle with vacnnm flhen are vied In the 



the high radtita of 4e rata of flow curve nakfaig tnelr . 
more eflkdent Ako, for majority of naterlali handled In 
work, 10 Iba. per aq. faL, or 90 m. m vacnnm, la quite enon^ filteriog 
f o r ce to get a hjgh ootpoL 

The Bcbal luior In vo l fed In the operation of a Sweedand, or a 
hat lei y of Swee d and fibera, la not a l4g bem per ton of output and 
doa not give a Ug advent^e to e ontfaninm fibera. However, the ope ra -* 
don la depmdeot upon da pera onal effldencj of tha operator and In tfala 
mi p ect erndhiDoafe flbeia lave an advantage orer the Sweedand. Tfala 
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point Ji ompiiulied in «idi dotiil of tibe qrde. FUUog to cfaock filtm- 
tfan fasfon tfas ato build tmetbor df^gr riu tn miUiig and diacfauilng 
tbft ado. Stoppiiig oda buDdliig too 1000 ktTca too mncfa excaa 
Uquor and tlie odbca imj not bm ooough maaa wdgfat to dlacfaarga well 
FbUbg to tnmafer the UqUon pro per l y meana loauw the eanlrradatant 
cak& Sto p p in g tiiB waahizv too aoon karca anlnhle m the Guni Wul^ 
log too kag maaiii escen weak Uquor. DladbaiglDg abould be asdo- 
nnatlc bui^ u not foDowod by Ui oro ui ^ Inwati gation wad dlalndgfag vtf 
caboD noannlnA lacoeedlng nmi abow lower teaulta, TUa oontnl Ii not 
l equl i e d of an operdnr wttli ^*»****»*^“ flUen. 

The meana of drying the cake in Sweedand fllten ia not oompanhle 
nftli the oaha coaqranon in plate and fnme fitter preaaei, or with 
na il in i iom fiUeia equipped with fltor cake rnmprn aa nr a. Thla defleiemy 
ia one of the gieatert onnrbaGhB to the Sweedand filter tondlng to namnr 
ba field of appUodifln to tfaoae oaea where the aoUd doea not bave to be 
■nhaeqiinntiy dtkd to a powder. 

^idleuana^The Sweedand filter baa been applied to aoefa a variety 
of oaueriala and naea aa bo well deaerve the tide ot the unherrel toodem 
filter. It baa, howerer. putkokr uaefubaa In a fewt flelda w here It 
topB an oomnedton and where ha advantage ia Ukal|y to be amtinned . 

In handfflig UqnoiB heated doae to the oonfaig pamt« or other volatfie 
Uqooi^ the Swee dan d ia the ai^eilor fitter now on dm maihet There 
are no hot platea and framee to handle u in the Oaae of the plate and 
fram e pieaa on tUa work and no vaporladon troublea aa ezlat in 
vacuum fitteia. 


Ftar Qf f Li fiwiiiiiy UqQQia the Sweedand ttitwr 

inrtalled inm a back fawHin on the laavee cannot be approadied. A 
doaed deUvery plate ud frame pteaa la not *™t***^ Id ui ppen de- 
livery prem qnu no prugieaelle jaaot will nee a pale and frame maddne 
irimre a Sw eedan d can bo inrtaltori. Vacuum fittere are out of thq 
qoeidon for dria duly. 

Where ahildDgaltaGhBriim la penfriarihle the Sweedand ia far and 
bemod an otfaeia u a danfler of thoae indnitiial Ugnari oontali 
zwdvely low nlld cmitwit and ao aa to _ 

qfclea. The eaae of dfadaiglDg by the antranatie alnkfay 
in contraat with the mlaiiraiaB lob of cieanfng plate ana frame preeeae 
on diia duly. It may develop m^ vacuum d je c L a r ge ooupled wim high 
mete wm 



■obmenaice m» fompete whh Sweethutd flltera on dda work^ but^ at 
dds wmiug; auen ia not a cnmmnrr lri and demoortrated nooeea. 

S wee dan d fittera atOl wdirfatn e bold on all flelda in which ««<^g 
wtah of the cake la nqnlied. Ih aee ao mar^ of theaa flhen fallliv to 
hold their own in the oret huhiafty la not eDoouragfaig, but hi each 
inatance. whare waddng la no loom attimntrd, the fitter behig ured ea 
a darlfler and drichener only, wiamiig would ami be a anoceenf a mud- 
died wadi wen ned. It a to ba e m eted dad mud ^y ^ the waaUng 
Uqnld win allow dan fittera to regain their rqaitatkMi aa dfaphoemeot 
waah irafhtiaw and dda wfil not oefy «ndn#«ifi tfadr fleUa but hienan 
them aa wdL 
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6ttinmAi7,n~Tli0 acdk&t nitilti obtsinad with Sweetiuid filten 
wfaore?er inlaUed fai co mpetiti on wltili fruna p re w ei eatabllihed tbe 
vahia of pranre leaf fllten. In tbe beet ngar field noefen oke.for- 
nuricwi became dmok in aome rq^ooa ao tbit Henri Vallesi aa anporin- 
tendent of a beet aogar plant; bit upon tbe Uea of roCatiQflr tbe leaTea 
' during the fiUcriiw opefitloii, wben die tmefenneBa wodld be dlatribnted 
annnd the peripoa^ of the leavaa. Upon tfaiB idea he dereloped tbe 
VaUei filter, wblcfa tt tbe aobjact of tbe entning chapter. 


Chapter V. 

Section III— The Vallez Filter. 

PreHure ktf fihen of the Kdlj and Sweottaiid dealgn enitod a 
favorable Impnaalan vrfaen flnt Intnidiicttl Into tfao beet eugar faidaatry 
that ma ekiae to bdng a enulnn al. The op p ortuu lty of npplaiitiag 
plate and fraxoe praaea in aoch qmdtlea baa never bem equaued. 

After tbe fiiit vrave of enrimalaanv vpeakneaaea in tfam opendon 
atpt out and reflnanenta were being anggeated from piaetlcallj every 
pla^ In moat caaei the I mpro v em enta irere minor cbangea bat Henri 
Vallei^ then VicO'Prealdeiit and Superintendent of the &ij Qtj plant 
of die Gomt-Amerken Beet Scuar Compnnyi aenaed the groueat 
dnwbadc to tfwae fihera. He tried every aaggimtkxi to deotiae the 
taperliig cStet on the cake formaHon due to inaneqaate drcolatlcn in die 
fiter. He waa oppoaed to overflowing qnanririea of Uooor that armed 
to him exceaaive in order to obtain the neoeaaary aghation. He dedaed 
the idea of mounting each leaf on a central xobUhtf abaft wh ere by the 
tapering effect would not be knHmL Rotatable kaf filteri had been 
invented prior to the VaOei Altar but the medienlfa employed offered 
eons pafnrlahle fcaturea p rotected by VeUea. Thla idea wu the faada 
upon which Vallea htmclied into the Alter game. 

Dealgm— If the rotatable leaf waa the foimdatlan upon vrfaidi the 
VaOei fflta waa bulb; It la natural that the rotating luft and leaven 
are the kadbig featuna of the deaigm The abaft la a pfece of very 
heavy tnUng aetted for a length eooal to the pvenll len^ of dm 
kavci when ammhifri. Hnlca are drlued tfaroogfa' to allow me Altrata 
from the letvea to feed into the abaft The kavea an moonted on cut- 
tran fanba wfakfa aUp over abaft and are bald rigid to the abaft being 
kejed to It Theae fanba are made of varying wldtfaa correapo n ding 
to the kaf ^ladng end ebntt one another aa compiminn flaogea. The 
andn aet of kavea axe clamped to ge ther by ecnqilingB on eadi end. 
Poa iti ve aHgntnent k provided by meana of four anido it™* boM to 
the petipfaery of the lea tea at 90 degree inter vaki 

11k leavca, or rather the bare namoi, are made extra rigid ao aa 
to faiaoie poaitive plane anrfacea and to eHndnate toy taadeo» toward 
waxpiiig; Flat amfacna are eaaler to dean>--die aecret of me good 
diacfaaxging ohialiiahle from tliia Alter. Inatewl of oalng one e e ie en 
tfaeae le a vee axe made with two perforited data ap arato J by a coarM 
eereen. Thla c mdilna i ion riva admlreUe aiainam and a amooth ao^ 
faea over w h fcfa dm Alter cbtfa li hid and damped to ^ frame. 


xU 
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In ordor tfatt tfas taivo rfaH-be nitilibla tiM ihtft ii flanged to 
ealeiialoua wUdi paa fl ir o u gh itidBng boca in the aheH and Larmlnate 
at one end In a mde and fanda onanaloa Joint and at tfaa odier in a 
cloied end to wiikfa the wtmn gar lafeDed. The atadonaiy member of 
die Joto b fitted vim die outomaty outkt eomiectlaoa and 

piping for reter a c ur re nt , etc. 

Aitef the the neat di fflng tb a feature b the db* 

chaigiiig merhanbm. Tfab b ptindpellj a acrev omv c y or located in 
das DOt lDm of die lover part of the filler, one half of the c on fe y o i being 
right and die other half bft land, vidi the rotadon nch that the cake 
b (arrled to the renter of «>*rWni». Here a large opening b provided, 
the cap of which b a modlfled tmnhrad cover apaUe of beiog quickly 
opeaea or tint The troogfa re cdvfng dda c o n r eyor doea not sveep 
np the aldea of die trmrhinm u die elignlng engka are eff ec ii fe faedera 
of cake to dw trough. 

The afaell of the narhine b divided longltiidlnetly on da center axia. 
Since the machine b not opened for dbdaiging, da gaaket Joint b 
sade np vfth ilandard bofte. The up pe r half la removable and the 
lover half atatkca^. When removing the upper ahell a chain fall or 
other hoist mo u n te d on a nano-tail trmley b mought over da tnadiine 
and fifts die ahell op and avay from the filter. Tfab expoaea da 
entire fDterlng dement and vim da hobt it can be dbco nn eeted 
and removed. 


The daervadon doon to da upper half are totereattog. Theae i»- 
tbt of tvo hinged phta coven ana are hdd pr eaenr e tight by quick doe- 
tog avtog nnta fitted vitfa drcnbr faandba. Theae are convmlendy 
odoad and ghe da operator a dance to toipect the p fP grcs i of da 
(Hacliughw operation u effecdv^ u tfaongn da vhde filter vere 
opened. Tfab b truly a atoitde acheme hot ms mechanlei an aa tmly 
togenkitUL 

Inaanracfa aa da leavea relate da apedficattoni of a atoldog pipe 
are vciy afanple. The tfannr of the ahilang vater b only one huf tne 
diameter of da leaf. The nnaetfi do not nm to move and each aide of 


da lenvn csn tone % aeparato noiab pbjtog upon !t * The dnicfai« pipe 
can he located at da nnith of da tcavel, ao umt gravll^ voika to line 


with da eroding e&ct of the vatar Jeta. Bbr dry dbdnbge oompreMed 
air, or atoam, dblodgei the cake frmn rdadvdy free filtertog materia] 
naktog pomlhle an appr o ximat ion to dry cflacfanrge. 

Anotner afanple, hot dever detail, b a conUnu oua denahy teater. When 
vaddng angu* Jnloea or other aotobba from the oka m pragma of 
da vadi b d e termtoe d by aampUpg the flhiite to a fiaakjir gradn^ and 
reaAng a ly drenatBr apin^ plxed to da ligtiid. There b -cbogtor 
of bxtektog a hy dre me te r Just vhen it b neew most and dare are 
other annoyanoei dat nake it vortfa while to obviate thb wwb**!*^ In 
dedgning a contfimona ample It b laoeaaiy dat the liquid il^ll he a 
true aanpln of da fihnte ftiwtaf at dat it hdng tareaafy 

that da v d o dly of flow alafl not afiBect the bmwancy of da aptodb and 
dnrt da aptodb daD not adhere to aide of da tecqitock and dma 
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infitieiiQe tlw retding. Then wrrfflrrtinna han been ooT cr ed in tfaa 
ViUei filter by teldiv • mall pipe cnonnerion from the tmder aide of 
the filtrate cut to teeter proper. The teeter la torated with Iti 
oirerflowi which bleede into the Uoiinr tank, at aboot coe foot under the 
filtrate almft^ dioa pravldlnf head for the contintiopa eupply of freeh 
filtrate. The dlenieter of the teat pipe la of enffident locateiued diameter 
over the dlamnter of the nmpling j^pe to rednoe the velodtj and adU 
of snail enough vdome that ib contenta dbange quickly. The overflow 
from die Inter nal teetln g tube ia caught in a dmcolar oiiter trough to 
iHilcfa the overflow fine u cninected. 


The cake teeter need in the Vallei filter comea d oaeet to being a true 
lodicater of the cake tfajckneea of any ever deviaed and tried out Iti 
principle la aliiqdlcity ilaelf. he., the ontvrard moveme nt of a paddle 
rcating on fix dkt u the tfilrinwiaa of the cake Inaetaea. TMa move- 
ment la magnified bj the deflection of an Indicating needle located ont- 
alde the "■hMim. a caUbrated Kale behind the needle route dlreedy 
the cake thlrkriraa and la a moat convenient guide to fin operator. The 
ancceaaful oper at ion pf tfate indicator la in oontraat to thoae tried out 
in other flltin. The aecret of aucceaa Ike In two main factaii, fliit the 
■paddle tn^y rldea on aorfue of cake ; and aeoood, the filter medium te 
more l e pr m enla tive of total area. etathinary leavea any anto- 

matic indlcitor dqxnda npon the cake grtiwlng in eiceai of the dte- 
fanoB b et w een filter dodi and the aetting of the rndtcator^a plate. When 
the obe eaceeda tfate dlatmoe there la aet up a d lfle ie n ee In pwa a m e on 
the eepo K d aide of the plate and the packed aide. TUa eacoa preaeore 
f orcea thepbte into the cake and tfate m ov em e n t ia that oaed tor indl- 
catiqg to the o mrato r the end of the ^cle. Bnt tfate Indleitai the cake 
at one point o^. 

The poalthmeBa and accuracy of mdi hidlcrinra ia a function of 
the reaiatinoe aet up the inaterial bdigf filtered and, oonaequentiy, 
worka better vM boom rinrrtea than with oth er a. In the Vaflea filter, 
the pKldle te aet agafamt the filter leaf and te forced away ittm It aa 
filtration ptograaea. lUa acdon takea place becanae the oke te coo- 
atant^ moving under tfae paddle and pnabea the paddle away Inatead of 
lettiitt any cake acmtimlite iroond it and force it inward^. Of co m ae, 
if tfate In&ator la to be eqnaify good for bard and aoft cakea, ^ force 
nepnary lot ita m ovec uent mnat be aUght and tiiite hu been taken care 
of In the dealgn. 

The other atrang point In the Vaflea fadlnitof te the better deuifaig 
of fix fiber clodi under tix iwflretar puldte. In the other ptea a u fe 
leef fibeia the oper ator Ixd to deui by land the doth under ma lodl- 
cator. Depending upon the oper ato r flda n d gfat memi that the doth 
wai better ckaniM or not aa wril aa that tliioaghoat the madihw. This 


or not BB wril aa that tliioaghoat the madihw. This 


vartebte waa the amUnal woknem of flxae indlcatarB. In the Vaflea 


the faidicBtor la ahnated ixar foe peripbeiy Of a leaf and fote part of 
the leaf te nbjected to foe a tr ongeat action of the fodditf rwam and 
hence more aaaiiicdlly cteaned. Of co or ae, there te a poanUllty that the 
peitlcukir noaafe cWning fob leaf may be plugged, or ofoerwtee fo- 
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<nflwenwi tfao tcullQg* Tfaeie nedflcitlQQs have been col ore d In tin 
VtOex filter by tikhw a amM ptpa oonnectioo from the under aide of 
tbe flltnlB out to tfie terter proper, The teeter le kretnd vltfa hi 
ov er fl ow , which bleeda Into the Uqoor tink, et about one foot under the 
filbate Ksft; tfana proridlnf head for the contfaiaopa aupply of fraah 
filtrate. The «H«nigfgr of the teat pipe la of .anflklent facrMied diameter 
over the dfamrter of die wnmlhig pipe to rednoe tte veilodty and a tfll 
of anall enough aohmie that na contenta diange qnlcldy. The overflow 
from the Intcnwl teatlng tube la cught in a dradar outer trough to 
w hich tbs over fl ow floe u connected. 

The ala teater uaed in the Vallei filter cornea cloeeat to being a true 
Indlatpr of the ole tfiMm#— of ever devtaed end tried out Ita 
principle la ainipUcity haelf. Le., the ootwiid move m ent of a paddle 
Ritliig on die cake u the tfakknen of the cab Inmaaea. TIiIb move- 
ment li megnlflfd hj the rirflertlon of in inHtgarifig 1 orated ont- 

alde the A mllbrated aole hghitwt the needle reads dlrecdy 

the cake thickfiflaa and la a moat cocvenleiit guide to the operator. The 
aocoemful operadon of tfali Indicator la In contriat to tne tried out 
In other filtm The ae ci et of Hirrra e flee hi two main facton, firat, the 
.pwJdk tndy rldea on anrface of cake: and aeoond, the fitter milium la 
more rep f cnlalh e of total areL vWi atathnaiy IsTea ai^ anto- 
made Indkatpr depends npon die cake g row in g in eirraa of the dla- 
b ri we en filter cloth end the ae t l in g of the naUfator^a plata, When 
the oke eaoeeda tUa there la aet up a differenc e In pmaaiiro on 

the expo«d aide of the {date and the padeed elde. TUa exoen pieamue 
forces dm plate into the cake and dda m o v e nwit la that used tor faidl- 
odng to the oDeTBtnr the end of die cycle. Bat this bidtcatei the ceks 
■t one point cuj. 

The po rid veneu and acenraej of aoch Indicators la a ftmedon of 
die leswiDoe Kt iq> by the naterlal being fUtered end, oanaequently, 
wo r ta better vritfa aome rinrriea than with o th ers. In the Vfdlei filter, 
the paddle la set igaloat the .filter leaf end fa farced away from it as 
fihradan p ni gi eM cs . Thfa acdon takee plaee bwanae the cake fa am- 
atandy movliig under the poldle and pnan ei die paddle away hiatead of 
letting any cake arouad It and force It Inwardly. Of oouiae. 

If dda Indlcteor fa to be equally good for bard and soft cakea, the force 
neocBBaiy for ha moveme n t must be alight and thfa baa been taken can 
of In the design. 

The other atrong point in the Vaflei Indiratnr fa the be tter 
of the fiber clodi mider the Initirmtnr paddle. In the other ptvwire 
faaf fibm the opar at or faul to diwn by hand the doth under ma fauU- 
attor. Depending tipnn die ope r ator dda might meu dsat the doth 
was better deened or not u wul as dmt througbout the tTThlnn. Thfa 
variable waa the cardinal weakncM of tfaeae I ndfcat o r a. In the VaOei 


the IndlcalDf fa abnalwd near the periphery of a leaf and thfa port of 
the leaf fa ahbjeded to the atrongeet acdon of the aluidng "^—1— and 
hence more aaaoradly doned. Or course, there fa a poaalblUty dad the 
particufar nonle glMtihy thfa leaf may bo ptufopd, or othorwfae hn 
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nptdWi>d» when tibe sns tmder the ptddle !i tiot eqtiil to the tforigo 
uoA in tfafi fitter* 

Therefore, the VeDes indkaiior !• the hert guide devleed for deta^ 
minin g cake fiildaieea, hot for e genenl nde it ihoiild be cooildQred i 
guide and not en infalHhle bdicetar. 

Opentton* — ^The dlatlncthc fcettire of ooexithig the Vella fitter !e 
the ntedoo of the fitter tearei during earn atep of the cTde. Thb 
fdn^ nudlflcetion haa • mart interea^ infhieoee on the opentbg 
fotana and aboold he rontraated with the opendon of the older XsIIt 
nnd S we e d t nd pieaau re leaf fittera* 

The fadtia] attp In cake bnildlng la flUIog the fitter. Thla ahoold he 
Bccompanied hj good dbtribtitinu and In thla fitter tin failet ia a nm ntfo td 
taivlng four openlngB into tha fitter creniy apeoeiL The fitter Voavea are 
Btmrted fot&ting, at a apecd genendlj of revottitiaiia per mintite, and 
the four aide angfo ittncoon aa agitator paddka haipnig to tnaWln 
uniform ahtrry. in eapedaUy quick awttting imteriala it b pn— tM* to 
rotate the acraw conreyor and underflow the thldc material brought to tha 
center. 

When the prees b full Uquor running from the renh filtration eon- 
menoea. The lanrea eontmue retatttig uA die filtrate flowa from the 
central abaft to the reoehlxig tanka. 

Aa toon u the cake haa accumulated to the aenniwnlf t tfaldmeaa 
determined hf experience, wilii tho rid of the cake Indicator, fittratkai 
coaea bj ahnttlng off inlri rehe and turning on cn mpf aaae d air to top 
nf fitter. SimuttaneoualT, the retnm dndn wUro ritoOld be ommiI and 
dceed after die Hqoor la endralj drained from the filter. waih 
wnter rehe la turned on, the compf cared air ckHied and the rent crariied 
ao aa to let dw air cut of dtt filter. 

It ia well to note what effect retatiQQ of die learea baa lad ao br 
in da opemtlbn. Tlrat, da aide arma aa paddloa balped Bgttatkn and 
dda of iorif deeraaaea uneren cake fonnadcxi. Next, m learea retetliar 
are conalanri y jarefaig tiirotifh auch tfilde alorry aa may perabt at the 
bottom and aueb ifalil u remain at the ton, TUa altenato tmrel dunugh 
ddde and thin creiuca rery wril with the dmrry obtriolng at the CfiDtOf 
■o dat da crice thtrimere b practkalljy the ■me orer the entire irea. 
When wldidnwltig the eice re da expoeed area b above da Hminr level 
hitt thb conrinnouib movea into da Hquor end out again. In cona^ 
qtieoco, da air dmng effect b ndnlffllxcd. Thb b, of ootm, aqtally 
true aa da warii nfla da madiba. 

Thanfoni with robitfaig lemi a mora uniform cake b built up and 
« coke freer of eir crecki or odar paths of riiort dro^ b preaented to 
the weab water. Fbnnhig and imnitBlnlng equl-reriitant cikea b vital 
to 0^ wnahlng and a feriuro of da Vallei fitter. 

waahlM b ahtqdy da taroobrion of the wadi water dumbh da 
cake and dlapbdng da aouhle in da cake. Wttib da cdcca m da 
Vaika flltora apprndi da condition required In da appHcadon of da 
theory ' of d bp h cemmrt wadii atilli the matter of vahe control durlpg 
drrimig b ota of da indmdual operatoria eflkbfay . o rer oona 
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ihortcamliigi on tfao opcntor'i put tiie wiih witor ■hoold bs nod* 
(Hm wldi lAihod caks from prerlont nuu, ■> tfait wufalxig ^ 

flltntiao of water from waued —r*ww<H TUa n- 

forma eqnl-raBlataiit aurfaoea and faHorea equal oeroolatka of the w^ 
water and tumoe unlfonn dJanlaoem^ of tw ■nWi^, 

When tbfl filtnte ahowa die deaired limit of ■nTnWgj u i<plpiiiiliwMf 
hf the hydrometer qiindlei waahhiff oaaea with ahnttfav off the waab 
water, tnniliig on the rnmjTrBai.ilaIr and opeidng the wiah drain aahe. 
When all die water la out; the oooqneBaea air la n pgngH np the 
drain doaedi 

Dryl^ the calea la, h effect; filterfaig oompnaattl air tlumg^h the 
cake. Nte that the rotating lea^ are again a featnr^ hir the pr^ 
matnre dicing effect at the top of die kurea ia minimlied in the 
upm part of the lotva fawHtng to- dry fint rotate into the draining 
am are re w ette d. Thia MetWi , enmMned the nnifonn tJ 
eqnl-realatnnce praerrod hr the muddied waah, enablea the drying effect 
of the aa npr ereed air to tn n e rinn better dan fa the practice im ata- 
tianaro filter learoa. 

Diadaigfaig the cake from the ViUea filler la nndoabtedly the nc- 
tacnlar fomre of the operadon of thia fiber. In atadanarr leaf fitei 
dro diacfaaige hy refere e c o m piea e ed ilr geneially that da 
of the reke falfa at ana Inatant and often with aimient force to aidaih 
and apatter onliide of the hopper. Thfa meua that deuity enmtfttnfw 
about the fihera are hard to naintaln. Only when ■ lujel n g fa ued b 
riWMii«nit fliiera la an ^qntach made to the deanfy d fa c h ar ge efatab- 
ahle from da Vallei filter. The a e crei of tfafa la da dfada^ w ith o ut 
opening the filter. The cake la dfalodged lij W f ene oompreiaed 
arefated by com preBa ed air atnana from da ajHijiY for dry 

dfaefaem or water frem the tiraalra for wet dfa d ary . The cake faua 
to the bottom of the naefabe aod filfa the hopper of da acrew c unm i r. 
Thfa aanlfa the cake to the center of the nVpHnw fnan It ^Ui 

tfaraa^ the faige opeote bto annttrr ontaide c o n fe yor or refoae pipe. 
The nde atma on da fimerliig ekmoit now act aa aenpere podthw da 
oke bto the co n f qy o r, ao that It fa cocthmcoaly kept rail nntil u da 
odm fa removed. 

It b naual and good practice to open da bapection doon and t far o ii ^ 
dam note da piQgitre of the dfadargo. Thfa faaa the added merit of 
fattbg the opontor baped the cike prior to atardng the dlachuge, eo 
dat be cui be anre aH doda an filtering unlfdnnly and dfat the reke 
taater la properly bdlcatiiw the cake dddnaaa. 

The opeiidan of da Vallei fiber la bat the rena b principle to 
dat of tbi Kedy end S weed and fiberi but» wfaereaa dare waa aooa 
modification b haiWWng da Sweedand over that b work ing da Kdly, 
da Vallea offer a even more vtrfadon. The ntadrig leavea la da ban 
of the d iffe r en ce ; but the effect of da rotadon aaii^ redtaea the ridH 
reoulrad of the o pereto r and nakea nnifonn leanha realer to ofatib. 
We mnit appreciate Va]]eB*a viabn b perfecring the required 

to make a worlmanlike Job of making all da faavea rotatable eo dat 


INDUSTRIAL FILTRATION 


196 


tfao advnitices of rataur leacna could bo dauutrated. SucoesMi like 
tUi nieik true pragien In the art of and an forcefnl enmplea 

of the value of rdathrelj simple Ideaa. If Vallex wai not the .olooeer In 
nXarj leif fiUeti he la the apouor for tfadr anooeafiil opereoon In the 
beet nuar Indnstiy and deamvea ItnTnmMg cn dl t for tfala nawiinneni to 
Ma al^. 

Layoutr-rTbe kyont for thla filter does not vair gready from the 
layoat for Sweedand filters aa regards piping of snpi^llneB and filtrate 
duehane, save that amnecdona ran be made to the balfi which In 

the Vauei filter b not movable. The dlachaige b«lng from the man- 
hole opening aHowi the madhlne to be set np with only a small clearance 
between floor bot lrv n of filter, 

Tbe featnn of the l^ont la the drive for rotating the leaves durliw 
the of the filter. This ran be a belt drive from d line shaft 

or ihr c iM h worm and gear ledoctloa direct from motor. 

SwflWw"** headroom omit be provided b order to lift the top half 
off bj hlodc and fall or crane carried on a mono-niL This half has to 
be I ' Bii OTed when the leaves leqnlra leco verlii g or lenewaL 

A d va nta geii^TliB rotating leavra decrease tapering cake formatlna 
and more nxufonn okra are pnmted for better washing ud dlsdiarglng. 

Holding the sinking nmile e bx fixed poaltiao and rotating the Iraves 
Bgalnst the skdclng atrami is the mqst podtive shildog arrangement 
in any filter yet devised. 

SaolHiw the rake to 1 central opening nMkes dry discharge a cleaner 
o per a tio n tnn b obtained with any other pre s s u re kaf filter. 

Dbdmrglqg the cake^ dther by vret or dry methods, wtdxiut opening 
the press h an advantage not only In time and bbor saving hut In nifai- 
talim podtive leaklem gasketa. 

Ine locked filter b^ m effect a clomd container so that Insutetlng 
Bgalnst bed Iobkb b ptacdral and a true advantage of the Vallra Alter. 

Dnwbae]& — The mechanknl compUcatlona Involved to gain even 
rake fonratlaa, the nrlmaiy ftin c tinn of die Vallei filter, era drawbacka 
Inherent in the tw™***- 


TnsrrrMlHllfj to the fitter medhun for renewals, Inspectkn nr lepaJn 
b ftmdsmanfally a wrakness In design ippesiing u a drawback of real 
ImpnrtMicB when hmdHqg dlffloilt mteiing materbls. 

There an too manv oolta used in m dedgn of thb machbic for 
chnrdraT Uquora cor re st va to the tfareado and bmdM. Thb ta especially 
true In ra spe d to those bohs used in the rims of the filter l a ves. 

Strindug the leaves on one centrtd flhimte shaft requires good work- 
muisfalpln tbe assembly of the leaves, for any defect osnnot be l«n btrd 
but teqnirei removiog the adre filtering 

The overhead oane, or trolley, req nlr ra space and structural su p p orts 
dwt add to the cornpUratkina of dib marWnr. 

AppUeadonSd — ^For handling caldum carbonate caka in beet sugar 
plants the Vsllei flUer has edabUsbed n pronounced socoen. The dwr- 
ader of work required here typlfia the chos of work to whkh the 
VaOez flUnr b especially applicable. Any Uqnor wlikfa can be mndlflH 
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to ptxiQel cutaiBtloa Umion hSB In Ild§ daai. Am a ifatldiw filtsr it 
fau TT^ifrinn u A dAxl^iiig fihsr wlwnvAT tiie adldi am be cfisdiArged 
wet 

Smomaxy^Tlie ViUes ffltgr fa the ktoit of prann fanf fiUen and 
i fi'Mfnfa a dsTolopment evolved fiom operation with older 

p c cMU TB led filteiB tfait pr oved tredc in pnctleB. It ii a itrlldDg eomple 
of die power of cooitniravc aitkfam m devdopinff a new ni well 
II a cfanlknn to nMnuf^jmw r a ^fbo fail to *n»lntafa | mwitant reaeaidi 
oraer to peiier ineir nwfiiiTW* 

The ^dlc opeiitkii of tlifa and all p r cMu ie kef fllteii la In con- 
tmt wilh the eoctfamoca opermtion of airtruiwrir filtBia« Ttieae maddnea 
are ^cUc b leapec t to the worfe done bf cadi filter oompaitment bat, 
bdxw free from actnal valve Tnanlpnlarioo by the operator, antomatiG 
macsbea ate advanesa b the ait of filtntbn. 
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Rotary Vacuum Filters. 

In lU oor preceding dbcwrintiH, cMfa flltor hu been IntermltleDt In hi 
openirinn, raqpirlxw in opeiitor to cfaui|e from flhBrbg to wuh^ to 
dkdiAiglDg, etc. Autoomac coothmoni nhan, tfaeraf ore^ in a rtnp'lor- 
nrird bdob tboy require no labor In the opentloa of nhea a w ltdiiii g fnan 
cria building to waihlng or diylng or nlarhatgliig. *1^ rotaremter la 
oanthmocialy fiherlzig andt at tne nme time, cootlnuaaafy msilog and 
dlacfa ai g ln fc there bm^ no Interrupdoa In f ram ooe opennoa to . 

another. 

Rotazj aacrinn flhere are not the klat derdopment In the nin<tem 
filtenj for even before Georn Moore developed fall aneflon leaf and 
fall nitm fflter, rotaiy oonmnoaB fihen were vroildng on free-aiteriiig 
aalta. Ineae macfainca wen. however, confined tn oiilj the ven free^ 
filtering material and tboao flttsn atulug with ICoore'B rotuj: the Oliver: 
the Fmtland; and the American eondimonii, an fipahle of hanrfWng a 
giualei range of material. 

Tbe mooem rataij conthmooi filter la (Wlgnfd with the Idea of Bob’ 
Jeering Alter area to w oifc of fihiuon, ^ filticr area to 

waahlng and diTlng^ and the to d la c h a ^jn fr Tfaeae fiae- 

rinna an of oooxM variable^ bat In a gfven rotarive ggm me tfaoe allotted 
for filtnrioQ la aeen to be leaa tfaan Iwlf the thne re q nlr pd for the total 
^ek. In conaeqodKe, materiah capable of bnUdlng im a cake ^ 
grater, In In fnin i to 4 mfanitea' actnal nhiariaoj rapnaent 

matsriala on wfakfa theae filtera are pneriaL Wiere a material wm fanUd 
up a greater dan ^ ddde, me rotative apoed can be varied ao that 
toe of Al t"*!**" la g p wfi ngd the Urnha of the fittering xite 
of the fflitBriiL Here la one of the derided advantigea of tida t^ of 
filter Ido often overioofad. 

The following dbapten will deal whh the riapT# c empanmn U dram 
filter: the Moore filter and hi de a nmdant , the Zenith fitter; the Ofiver 
and na Fortiind; and American Owritmnna ?lltBr, 

The tkgU eomp^tmtn* narfrfne b the old original tm and the 
otheta^—^ cota^arfwM flhatarHue modem fihen baaed cm one 

principle Mid cUffisring eaffi from earii In mechanics oii^. 

The afaigk co mp a rtmen t tnaehifia b chinetBrhed hj the afaaenoe of 

an* cootral valve and Ire tla fact that the acrutf never ebana all of the 
oulcB from the flhemrace. The Moor^ and zeohfa, leaembla the more 
oUver and Porriand- dram Igrpe fflter, but are nada whh the 

m 
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KiiM Ml rating 00 the w ir e-w in ding on tihe dmm. The Ofi?er end 
Fbroind fOton m eqatnlent nwhln ei, oo tint etch Is cfatnctBiiad by 
tbs Kiiper rtttimg on the wlie^wlndlng of the drum. The Ameriom 
e nn l lni i nn i li t nctiooeted k&f filter, tin lesvee being mou nt ed at right 
■ngici to a central abaft ao that filtranon taken niaoe on araa dlatributed 
tiana f ei ae^y to the axia rather tiam on the perlpoeiT of a drum. 

It la nnderatood, tfaem tbat the fdlowlng diarnaBrnna on tfaeae raapecthe 
filteri are nob-aecdona n goeral aubject — Rotary Vaaram rUten. 



Chapter VI. 

Secdoa I—The Oliver Filter. 

T!m dnt ccmdiiiiiiiii dnan filter bid bom kuw in qpention In Hio iloli 
iiidtatr/ (hmdHflg locllnni bkmrboimte cf7itu)i even befora Geoiga 
Monte developed mi dodgn, nUcfa wo to prom flnt of tbe modem 
flhsn. Modem fitter doveio|iinent mij wdl be dated from Moorc^ beanie 
be fint fait upon e icfaeaie better dan tbe tfme’Woni plate end fame . 
PRO. 

Tbe ear^ dmm filter «u too limited in applkadoo to be a rigniflanf 
itm forward In filter pn gnm, hat Ite difference from earlier pnaia nade 
it batefetebtf, neverdaleo. It wo a atnole oooqartment dira nacfafaa, 
wltb a pertmated peripherr ooverad witn fiber dotli. Tbe mda of tbe 
dmm wen made water and alr.tlabl; lo dat a pipe, eatendlng tbrooffa 
Btnfftef hoaea fai da bdUnw tntniuaaa of tbe drtm, and lading down to 
da low point of da dmm, wo need o tbe eshanit {ipe for air aim fllbate. 
In opcoiikfi Bome cake bad to rmaln on da doth after da dmm naard 
da acraper, or die the mcdon would vlolendj pnll ilr tbroogh nndl dat 
part wo iffdn Immoaed. Sndi a filter iilhnltm to oolp da freeat filtering 
materkli rarda cloth be oan^ktn^ daned when da fitter handlea 
aqy t fab a bdow civetanina adlda. In order to ove mm a tfala air abort 
dtcnitda deuad out of da filter mot be cot off fram d^ va aium 
atq]^. Her& dan, 11 da raaco for aacthnadia the filter area. 

Origiab Geoige |Coanb wfaoae vacnnm kai filta marlnd da advent 
of the modem filter wiwrtwMta, oufy rallad da llmita of Intemrittent filtm- 
ftiM, Hla flnt effort to effect a contfamooi nadrine wo da dedgn of a 
tn— tfir megtiMikm wfaU WO B timing dcvIce to aii l ntn a i tai l^ qpmdB Ua 
laf filter. It wo daigned to lower da kava into da tamtj throw on 
da vtconm; after a gim length of filtering tim^ to Uft the lava from 
da tank; to throw In anodar cdile to bring da lava over da waah water 
tank; to lower etc., etc., bo o tn fnmpkte the endre cjde. Sodi a 
sadaudim wo at ona intrlade and too Inflodble to be a comnaidal no- 

oea. Moon appreciated thb sooner than aona of Ui oollemiaa. He 
then borrowed nan Us tedmlcd training, and, analfibg da aho rtronilngi 
of the rotan dngle c om partment filter for fine oyatah, aet ont to mcdooata 
the dr^ Into mnldplB oornpartmente. Hen wo Ui iteit of a cnnfj nnn a 
filter enbodyha da advamaga of da fne .cake fonnatten, wfaldi wo 
foodamentBl in fall laf filter. Moon^ however, loit hart in flltratka 
iriim fail coananT posed faito the control of promoten, rather dan enm- 
neera, ao dat Ua devdopment wo ddeteadoed In fainir of e aa ct in g 
rajilda. 
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OMrttO Ofcr fiilhfr-T fttir 

Vm. OBw Add*KQol OTt» ConlliiooUB Drum FUtm. 

Ftar xmi7 iftariili, cootMt witfa Im eum **i«***"<»***«" requlitag b irood 
jid faraxm OMMdnKtkii. TUa tjpB of mter on bo ruBSKOlf boAt to iMet anch 


dodi and to p rore nl llie acnper tbs clodif qielled for Ui 

DBfcrflltsr. 

Oflver lad proven out Ui filter wfaen a group of eogloecn at tbe 
Portknd ICd ot an o th er gold cjanidadon plant were ■th^gin^i OUver*a 
wlta. Tbej endeavored to effect a oootnct to bdld tbdr own ffiten 
nater a H ce ra e amogement .The two partiea oonld not agraa and the 
P brthn d cngfaieefB Parted oat for tfaemaolvQi. TW develppea a botter 
ao mp artnant leiUng than Oliver had. hot needed OUver'a wve winding. 
Ihe Buttera-lioore patent fight bad been diiaatioui to both winning and 
CM^ ce nipan y, ao tnet thepotentia] fight between Oliver and the Portland 
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IBtBata. Tho ittcoeai du Ottfw ind Bortiud fllten d em o n i timl fli tin 
wlidom of tfali anugaDaDt 

For porpoofli of onr <Hiciiirinn, die Olher Filter li wed to tjfLiy ddi 
Ipecdfic mention !■ imde of one of tfae other fllten In cue of a 
IrferenoB from the OUrer. The OHver le entitled to die poiltloa 
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C tmtmf lUWHU 
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FtOi fir-ZuUi Botary Cnn t hn iPiii FOtv.- 
Mudmoiii i t ri U i of of a n g tr e riloii , plpa end port antai olA«'h 

Ite dn m ln M i t ffltttiri b tlili liwIiTT With ftm Ihncbg materU tla Mdmennnai 
eu be ** id tbet tfaa lotft and hubgi an abofi tis ofloor 
lival and fra from o o nlam i n a rin n. 

of leader, not oolj \ij the greater number of fllten faoUt and operating, 
but by raaaon of tfae greater i e r?ice rendered In Introdudog tfae mufalne 
Into inaiiT dlvene fleldi of mpUatino. ...... 

Dealgn^-Jn tfae Oliver niter tfaa fiher area b divided Into etanpart- 
nmota. each of whkfa b IndqieDdent and aeparate final eve^ otfaer. .I1» 
enqdoyed are tfabu j a twi t ed aim faeld 1^ tfaa Colondo Inn 
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Wnifa^— rim frmtm m of fhdr P ortkn d Flher. In effect, each cooiputment 
!■ ■ thp doth bdog Kccred in the knyittinhiol dMiun itrlpB 
bj diiriog a itpat nd, or sih cord, into medihied^giuufCB after the filter 





Cmrun'oimr Gmtkwmi Mfr Cm>mv 

Pia jWr-Ditalli of Olhw Cbodnnooi mtsi^~51da Vlow. 


IJit of 

I— Filter dimn 
1 Steel tUter tank ■ 

3 — TeiA HQports 
^Tfenit m e nhni e 
6 — Gbenael itael dmin rime 
SF-'-GhuncI iteel dran anna 
8 — HoUow coat Iron tiumdoo 
g— Stael dram ahaft 
10 — liah be ariap 
ia— Wonn drife foar 

13 — Worn ilaft 

14 — ODwell for won n 
14 — Drifo taOevi 
16 — Wiring poU^ 


Alia: 

i8— Beral gaan 
M— Wood al afw to r dram 
aa— Dirlakni atripa 
as— Filter "»Hhini 
at— Wire w indin g 


Juater 

wn Aflfan 

2 — Vamm and air pkia 
jo-^Etamofable faha neat 
g^^AntooBtk faha 
3 a— Vaemun coonec ' 

33— Alr 

34 — Vaha atam 


Tha fiber dolli la bound to tba dram bp aplral wia fln fc whlefa alao praroila 
bolgini of fiio vbfa rewae eompi— d air and anra a a tn pitjlaet the doUi 

fram the asaper. Bmfa am ia artmeot baa two flltrata-eolleetinc bnncfa pipea 
lawfing to a uniiiiiim pipe wfafcfa feeda Umnvh the ralniiqi hnb to the oontrol 

ralfab 


cloth baa been pnahed into the groo r ea . Tim compartment a tr i p a are tight 
agalnat the dnoo, and the fitter doth la tlg^ fa wa groo r ea on top ofra 
•tiipa, ao tlmt ledlan la poaithrely eUmlnated. The al^ edgea of each 
■ccanpartment are aeiiisd bj wiring tba dodi to the dram. 
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Esch compulnient hu its own ootfet pipe. In the OU^, two o nt W* 
lea^ the onmjmrtmeDt, tmt Join boeetber In one pipe, throng the 

hnb of the nwrhfno. One of these omoefaea la on the* lendhs dde. 


la InnUrd on the* lending dde, 





CiBfiro 


Fbl fs^DelaUi of Other Qwthmw Flltar— Btad View. 
UA of Fulai 


M—Wah water ivcija M>>^Scnp« beariqp 

jB— Waah aohiUoe MfijB aS—Sper wmt 

Dralfl flun S?— Oidlitor ihaft bariqp 

49- Yaha aitjiwtar 

43— Wire g a u ni oat ap Tninrinartlifa ilaft 

44— Worm uiftMiHnp S— Qatcfa ■Uftw 

4^Wlffa« wtroA e li 6i— Valve pipe phta 

48-^OadUatDr filtei 6a-^}nnn mennofa 

40— Shaft oMgiUiif fa— Qadllitor ihaft 

5 0- nAgltator enni (h riMwifliw red hiadet 

ai-^Asitatnr oaok fa~‘Ovarflow wdr 

sa-WW tel aoew S-Geiar ipUsr 

83— jaw ontch flp ConnectiBg red 

54— wlrlm aeraw laarinp 

The- woda of tha dram era doaad to iidtieo the amount of tmflUarad flqoor and 


buulmi 


8?— (teUator abaft breriqp 

ap Tnlnniiarttafa ilaft 
S— Qatcfa aUftar 
6i— Valve pipe phta 
6a-^}nnn mannolo 
fa— Qadllitnr ibaft 

nrewifliw red hiadet 
fa-Ovarflow wdr 


a raaebiilB la prevlded lor a— nhly or repair to filtrala ptpMk Wadi water la 
nrajed upon me aabandhif oka frem atomhdni floai k e wretan aboie the draiiL 
An ■jtiafrip twHiiatfi* Hiii f wwiilty of Dpuof wiSdo tfae mtaieart 


and the other on the h gfftjig ride of the compertmeDt, ao u to fadUtete 
draining, Irrap ec tly e pfttw lognlar poiitlon of the oomputment 

The nndn ooriet pbe from each oompertment puHv throngfa tfae hnb 
of tfae osdihie with me oadeli of ■djaoent oom mrt me nl a ride fay ride. 
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Tbsia m imoged In n ffr*H io tfat itK^rtor with tfao tnm i l ii r port 
in tlio itatioRuy memhrr of n viho. 

Inumudi-ai the lUdlng arfuei of dus mofiUo end i hinon e t y puti 
of tliB Yahre are gro u nd euifeceii a^ oooieqnentiy wair^ Biir&oai,_h Is 
profdrable to baY« these ptfts readllj acoeauhle end euUf remored if in 
tkm tlMy l»Te to he rephoed In the Otiyer fiber this h taken care of by 
bolting' to the rotating fanb, or tnuudoo, a wearing |date In iriilcb holes 
are drilled r eg htefl ng with tibe outlet hoks in the hnb. This plate is now 



no. jPorthnil Flbar-iDnfaiaga 
CbmpartnMnt Pnco wl 
Bach cDinpaitmeot of a lawllnno i 
flbw b In dbct an hafa p walnnt llltar. 
Dndnan of flhiato and niMHia of aatk 
ing tba flltar doth aioond fiia comparth 
■oat ara ytaal parts of tba dsdgn of 
■nch Utnra. 


Cnrimr CWMarff trm Wm^ Qh 

Fn }r8.>-BDrtlaiid FIllar--Coovart> 
nmla In 

' Qnr a drahua mMDbar of wood or 
cast bfi. a w i ra serano *14 

Ovar tfaa iciiwi aoma punau fafana 
as burlap, b often am to cmlikai tfia 
lUtwd3b*a* 


the wearing surface of the filter, and mves deterlontlon of the fiber pfoper. 
Before aaaembfy to the fiber this plate b ground Into paridTe contact inth 
the atatiociary member. 

The kejiKrtB of the yahe b the stathmai^ or outer cover of the yilvc. 
Thb h In reality a unhenal yatye, oontrolliDg yacunm or compreaeed air 
sup)^ to the indiyidnri yaives. Its prime feature b the annular port and 
the Wflks or bridges b tidi port A bob b the center centralises b on 
the riuft extending from die wear phte. -The ammlar g roore or port 
r^^tera with the oudet holes of the wear plat^ ao that max c Mimartiu ent 
1a% oommunkarioo with the yicmim or comp re a aed air, according to Ita 
j ^ i ibn. The diriding member between yeantm and com preMcd air b a 
metal bhtik b thb snmdar groove. 

The htg or ear out on ths oc^ of the itatkaiary member carriea a pb 
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to whicfa m adjoftible rod !i itfirfiwf. Thii nid la bdted to tfao im na 
of the filter, to tiia floor, ud aerfoi to bold fiie vihe ititlaDiiy. 
AdJaBtmBnt ta ohtrineri by tfareiding tfao oot of the rod to tfae dalred 
pcmon, 

Cnnrider tfao ^ihe afnihlrd ao ifait tfao oderior of tfao attdoouy 
mooiber, ahown In tfae up p er left bud ramer of ?!g. y6f k hshg 



ydi fimulwiMM tftttif lAuloiiBtlB Viiv^ 

Tfao taper cot ■faooa 4fai taifar ddo of da pkes ihovn fat (fao 

UppK* ion eorav. TIb viho li ■unhlol bv (bo reaxvfibli nmt phlD 

and Yoho MOt Id tho ad of tbo lllfar, acfa bok nataring vHfa o flbxalo pfpo 
fram o eoteportmfliiL Tlio dofloaur mwinW (g auudvl fa/ (bo voifo iba and 
bald ■§■*«*■* tbo oaarin i plats Iv tfao voho y tni and out Bolitlan of Ifali 
li profolad Iv w odinnai nd pio. 


out Hie laiio hole '•£ tfae bottom la tfao ffltnts **"»*i*w**bi«. Thk,!tiim 
bo aeea, openi to tfae ■ntmkr port and la ««lgTifid to cany off all fihzile 
nhtalnod fiocn ^ *ltng wfam 010 w oii f r Hnimt aobmergea until It emm ea 
from tfae Uqnof. 

The reaacxi Ifaat tida ootiet doa not take any flltfite bejood tfaat pamt 
la tfaat tfae adjiotible brldn cloaei tfae atitmlar port. Note tfaat tfae under 
aide of tfae atatlaoary u abown In tfae rl|^ hand comer of tfae ort, 
la not a o*«tinftsl view, bat Ifaa tIbit aeen when tfae light oqiner picture li 
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turned oyv on Iti rlslit huid edge. Ttds meuii that the bridge No. 7 Is 
located to the kft of me flitimle ownecrinn, u eeen fai the right comer 
picture. Thta bridge acrrei aa a aquntor for the filtrate and for the 
rmah dhteoL 

Tbs weak flttrali^ or waah effluenti b taken off b/ the large bole at the 


Dnage^ u wen u tne otner Dama, tt g mun a in wnen ttw voiro pgroner u 
ground bo that the bridge la an e ff em v e aeal Note. that the oriage la 
moTthle In the anmilar uot ao that the are In which the filtrate cnnnncrinn 
acta iii» be Incnward to aOT dealred point above that of e mer gencu. Alao. 
the bridge la removable ao unit the waui effluent connection nay bo plnggen 
up and all filtrate drained fmcn the lower outlet TUa flexiblUty ofthe 
outlela la a feature tlat oftm nakea the dLfeence between aocccBa and 
fidlure. 

The entire merhanlral anangement of die Oliver filter la prindndi^ for 
the one fnnctfcm of cnmpletB dlndarve of the cake. Tbla part of the valve 
ia, therefore, the Inqxutuit part of Ba valve canatmctlna. In brief, It la 
the changhijg the ooumartment from vacnuffl auctlQa to oompnaaed atr 
bldvr. If the bridge between the filtrate oudeta la in effeedve aeil the 
aanie oaaatmcdan would aBem ratknal for the dlvkllng manber between 
vacmim and compnaaed air. The as&f di ff er ence, however, la that tMa 
bridge la made longer. The actual blow or revciM corrent la admitted 


tbnmgh either one or all of the blow porta. 
The com p raaa ed air oonnecdon la afaown 


Toe com p raaa ed air oonnecdon la afaown aa No. 3 In the cut A cored 
opoiing mnunimlBBtea with die diree blow porta and thoac ctoalrori ckiaed 
off are plugged with aoUd acrew nuta, Na 5 ni Ilg. 76^ eaaUy Inaoited from 
the onude. The hollow atop leavea die blow part open but ckwea the 
Intemd cored paaaage from lakase to the outalde. 

After die CDm p te a ae d blow and dla^barge of the cake, the cleaned doth 
naiat be Idle utdll fully aub mer gedL Anouer blank beyond the blow porta 
takea cue of ttua. 

Ground Jointa ahoald be hfarlcated and, In die OUver, valve grcaae 
enpa are arranged for the outer and Inner rim of the anmilar port 

Reverae oomjraied air la not alone an effective meana of dlaefaargtng 
the Pint the campartnient la In a poddon an that gravity catannt 
aadat; and aeoond, the faalloonlog effect would tend to open up the doth 
aecured In the compartineot dhrlakm atiipa, hence a acraper or doctor la 


alao required. 


If a acraper la ttaed like that prevailing In die aln^ oempartment old 
type fibera fta fonctlan ahonld not be tna aame, for In the Oliver It la 
more of a dafieelior dmn a cutting plate ; but h don berome 1 tna acraper 
If the dodi baHoeoa out oglaloBt it To prevent thla bdlying out of the 
dodL E. L. Oliver patented the idea of aphally wbidhig die nnrfeee of 
the drum with phuio wire. The wire la apaeed aa dote ea ^^in. emten, 
bat am be wnmA In wider oanten if the prtidiict being hiMod la eeally 
dlacharged. Note that with apltal winding the acraper can be aet up 
BgafaHt the wire wUbout epdengering the doth and, at tha aame time. 
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neu* OQ tlM pblB fa unlfonn aercMi tfao endn edge wltboot 117 giooV ei 
bemcring notmad in It 

Sinoe doei not Uilit die f ct ei ia air d fa cfa ar gfag the cnkei die 

angle at irakfa the scraper fa set moat be ereiter tiian ttt an^ of rest of 
the dfacbatged material. Also, die plane 01 the acraper riioaU be a tapgent 
to tfae dnim at the point of dfacwm These two fadora pradude dm 
Bcra p er bdng aet too hlA abofo the bo ri eo nt al axla and in moat marWiw 
it fa located Jtiat aborc me center Ihw of tfae 

If, in leaf filten, the tmlfonn fwaiatanfe of die cake tade poBaiUe 
dbplarrment vaaltia of the cake, we may well ex p ec t that the crice formed 
on Oliver filtora ofm a afanihr opporfimh/. If an appmach can be ob- 
tained to the BufamemBioB of tfae mf filter nnder the wash water. In 
addition to applying the water aa a contolete eaadng it fa necemaiy not to 
dfatuih die dike fonnatkm by too fbidbfy appjylng tfae water, or appfy- 
ipg more water than can be auched tfani^ tfae cak& for tfam the e x caw 
nma down the oko and erodes away the aurtoce of die depoalted solids 
and tends to weaken tfae atroqg lirpior In the container. Thb means, then, 
dwt tfae water mnst be apidled as a fine spray or dew directed uafaiat the 
cake, Spny noaxles are, therefore, kicahri on the aamnding side of the 
dmm.above die oontoiner and tfae amcamt of water fed to tne oke regn- 
fated by an ordinary valve. 

The tfane for washing fa necenmrlly limite d by die fact that the water 
application innst be a maxi m u m at die xenitfa 01 the travel Tbfa would 
aeam to he a Itndtitkxi bnt^ so long u the wash pareofadoo fa greater dam 
dm voids of the adee^ die wiudi should appr ojd nwte true dfapfaoement A 
wido varkdon from tfah an xa mt of waiu water h an indkatfan of eldier 
too high a vsenam preaMire during flltration or efae an Improper dlstrifau- 
tion m the wash water. Tte se cr et of the excellent feoora of diese fitters 
sa washfaiff naKfafaiei fa Hwt only relatively thfai cskea an hidit np and 
tfaeir form pr e mr v ed undl waahlng fa mny ln tod . 

In oondnuoua fitters agifadon In tfae filter tank to p rerent settUng of 
dw ooaiaer material fa a necessary part of tfae derign. Rotating paddles 
at die bottom of tfae tuk and ik lift eonmirrioni taking tfae MttUm 
and droukidng them to the top of the Uqitor an not u eflfa e d w u the 
nsdlladng arm agtodor now adopted as standard. This device cxup 
aiita of a ntnrher of anfde Irons of equal kgi a tt a ch e d to dictifar anna 
ronformfaig to the curvature of the contaloeri SIda arma alli rirfd to 
the ciitvM member tennhiate In aadles wfalcfa hang on dm beariiw or 
aimft of the Altar. A erank arm on a ratadog shaft located befaliid tfae 
filter rocka the agitator bade and fordi so that dm liquor Is In enn s t a nt 

Opontlontf-*Beliv a co ndmio na filter, dm ppentioo mnsimi of ones 
setdDg dm vthea, liquor level In container, the nvdhidoas per boor of 
dram, poaidon of tfae sladaoBry head of tfae valve, washing aptam and 
dfacfaarge actaper. In eonseqtioioe, knowing how to atait up me fitter fa 
knowing how to operate It at any time. 

Merimnieisl hdnicadon shonla receive dm flrat a tt e nti on, llifa neana 
nWng of brnrings of shafts and of filter and turning down oq grease enps, 


flio 
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CBpodBllT dioM aa filter vihe. If a pomp feeds tibe filter this •hoold be 
died tod stuffing bases taken up Uqokl tight, bnt not too beifllp. 

The rotative speed befog Jn advaiiA the driving bdt shoold be 

looted on the center of a cone step pnOey and tne filter rotated. Wherever 
the filter is equipped vrith in sglb^ attmtkm ahonld be given to dearing 
the contafner of ooltB or other axtraneona material which map have fallen 
into and could canae trouble bj Jamming the aghaton. 

^fore startin g flltrathm the drum malm several rotations with 
the CQDtahier filled with the ahirtT. If wooden lagging Is used on iSbo 
drum, or wo od conatroctlon twed mroogfao u t, h nnybe neoenaiy to first 
swell alt the wood by filUiw container with hot water. 

On atardog the filtntm the foil djapkirement of the vicmim p ump 
afxmld be taka from ths filtrate receiver emfy. After }4 revobitiaa the 

vaemm m n nw i lnn f nan the wash filtrate receiver can be pmAmI 
after a fall revofadon opened op fnlL This p roced u re Ire e nns the dnty of 
the dry vacmim pump widdi would otherwise pull too much air tfarougfa 
the eapoeod fitter clodi above the Uqoor. 

Aa soon aa filtrate enters the leLeivurs the eahansdng pon^s should 
be started. There pumpe, eipcdaUy If they are eentrlfn^ls of the nsod 
type, be pipa up with a cfa» valve In the dlsrixirn line and sn 

ennulring line fata to m rece i ve r. This eqasUser la yfan^ ^ ffu nUef 
vriilch Insores any Uqnor In the receiver tsIUng Into tire pumpi The 
equafiaer on be located on the soedon line, or on the disdhu^ Un^ 
anfaougfa it la prefetahle to nst it on the suction. The pumpe mta^ of 
taaire e , be loeited on a level below the bottom of the Roemiw tanka. 

Tbo dry vacuum Une Is connec t ed to the top of the reoelvi^ tanka; ths 
filtrate hiM Is connected to ■ side opening m the filtrate outlet at tibe 
bottoOL If the numpB fril to exhaust the flitzate aa fast as !t enters the re- 
ceiving tanka, mere la dsnger that the liquid will be drawn over into the 
dry yactmm pump. TUa msriilne la designed with very noall 
and Ito oM la not expected to bo punn^ by ll; conaoqocnny, provision mutt 
bo nm« to prevent the liquid rising Into me vacuum lines. 

In the Oliver tanks a float is provided which efeoes the vacnum fine 
when the Uqoor rises to a riven point in the tank. TUi senli the dry 
vaamm Unea from liquid ana reves the pump from poaalble inluiy. 

Uhleaa the mataml being handled cncks badly when mbjecro to the 
drying Ktton, there should be a allghdy higher vacuum on the eomput^ 
ment as it leaves, the liquor than on me compartment daring flhranoa 
TUs requlrea, tha that a vacuum gatige bq located on each of the two 
raeelvhv *”1^ naving a greater nhenog force after the cake ia boDt 
up, wito 111 oansequent redriance, toeana that more wash water can be 
pubed tfaroufh the eaks and a better dewaterhm effiset obtained than if 
lire filtering la held eooitant throughout the operation. 

The actual dMer ent ia l In vacuum ia a variable dcfieiidlng upre the 
material bring hanefied hat, on the average, It will be found that a filtering 
pTMaure of 15 In. vacuum and a washhig or dewaterity pnasure of 14 In. 
ve ann n will give actable renibi. 

’y^lti) tfjoap matoririi tjgif crack qukk^ thla dlff^tU la ImpracUeal^Iq. 
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It li fu- better to nvcm the prcMUiea, evee lowering the ^ewiteriiig 
pmanre tot enoiigh to Inmie tne aJa edheriqg to the drum. 

Wufamg 1b, b tfaeoix dliplioeinent wuhfa^ gb tbit effort b nacb to 
envelop the ciIib with e nbn of water u tfaongn^tbe cake were lubnierged. 
At the woe time, the water mutt not dlBtnrb or erode the odee, ii otner- 
wbe tbe tmlfonn rerietanoe la not malnlilneri. Therefort^ tbs mowj 
nnalra muat be aet doac cooegfa for the apraj to on ^ wl&at 
d laruptin g It Tbe volunw of Bpny nmat n wltUn that which tiw vaconm 
pnlla tfarotigfa the okn, or otfaerwlae tiw ezeeu will drain down tbe cake, 
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Ftak ;7in^BatWc7 of Olbw Co o Un M O U i BUtwi— WuUng. 
b enbr to anwol drUtut of tfaa al i a a l i iri vitii walar tide pbtaa an pra- 
wdiiL the nnetion of vUtii ■ to MOfODt diaitobla wa ehl iiK the aprar and to 
beane tb var* On lane nfhh to n u pneOcBdtD Adrlbafi ab airtj i tfanoib 
tfaa watidqg an to gat a ^ iratirtm ^dL ‘ 


erodlog It and oontanifaiatfng tiie atnmg Uquor In the tank. Driftage of 
ram ahoiild be preveuied 17 cnrtalnEig agpUnat windage or prevailing 
drafta. Driftage 11 a nnfaartce aronod me maddne and repeeamt a walar 
that ahoold have been naed to waah the aotoble from the ouBi 

Spray noBdea are tnade of varying derigna^ bat In aJQ a fairly 
water preratm b leqtdred. If tfaa water prewntre b a varlabb the qnallto 
of the apray fa not mMtmtt ud in aome ^anta It b advbtiUe to Indepant^ 
antiy ptmro the water nap d rad for^rariiing. Db^ acale fidoi p^in^ rna^ 
etc., anonld bo loqd from the ooBlea u in^ matter often partly doga the 
• noiale cqianlng bm p rd v e nt i good atombation. If atnmianq i are enmnq- 
atiy plngii^ op It la weQ to Indqienclenify flte tfata water. 

.Dewatextog 00 OUver flltera fa anakgona to that of leaf fiUeti and b 
ewHwnln oolj till cTick OT pit faole formation rnalma tiw air abort drcolt 
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too great Rather than pull neerflnre air aoch creda. It b good 

praSee to hbnk off the oiTliig port and let the mtor run Idle till the paint 
of dbcfaaige. 

Dbdiaiglng req ult eg that the cake be lifted from the dodi'and that the 
■enper act aa a aeSector, Tl^ maans that the revene oomareaaed air 
forat47 Uft^ and dbrngagr the cbIcb fnxn the cloth. Sinn me cloth b 
■phall/ wound with the rerenc pr eaa u w can bo mudi higher than 
practkal with leaf fUten. Aa it takea a fractloa of a mlnnta for the cam- 
partmont to paaa nnder the acraper, one blow of cnmp r e aa ed air will laane 
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CmFin9 Ofc»r Cmitamms mar Cmtnt 

Fu 76^-OHfV ])1ltera>-Wiidilag. 

Tha vufa water amt be pbjwl on Iho lorlaea of the cake cnm p W ely ,tiid 
mlliflj— aa a dew. Atonrfaini "**■ *— dMUag tba walar Intai flno jarllrfaa bat 
a cro np B a h thfa raanlL 


through the cloth before the cntlra onmpirtnMat b dlHdaugod, 0 Di]ao< 
qoen^. a aecond blow fndUitmtra dbchargliig the remaining caka Thh 
■Liir.umfin back bhiwfaig b abo eoanomkal m the uae of otanprauMd air 
meHfig the total reqalrement for even a brge filter that of a oooqatfa- 
tiveltf atall oompreaur. The third blow heue in the blow back pM b 
often advanlageouity Uged to farther clean the doth after tfan oompartment 
haa entfacb paaed the ocraper. 

There b an interval ba i w eeu the dbcfaarga of the cake and the new 
cgpde oi fl llrall an and cue ahould be taken that the blank In the annnbr 
port b long enongh to allow the entire oompaitment to be complete^ 
■ubmemd Mfore filbitloo atirta. If onh of the oomparbnent h 
tinder m Bqnor the vacaum ptunp will poll air ttiroagh the oapoaed cloth 
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uid tfaa vMntim prewnre iiUi xeuoa of dx added and unnecessary 
duty on tbe pon^ 

If die natEiul being bundled Torka In Its filtering charactDrindcs. or 
Jf a new filter la being pat Into opendon, some f^ustment la veiy likely 
needed In setting the pnririnM ot die blanln betw M the dlflkrant porta. 
The blank bel w ^ fllbite and iraah effltaent ahoold be fixed so that only 
strong flltraln dmlns faito It If a nalstnnt cake la formed this blank 
cu be moved op to a higher position thm wiien a more open cake la 
deporitsiL If too oke cncka too imch the bkmk In front of the blow 
potta ahoold be cartied back, aJdioqgfa never abort of the aenltb of die 



nu ypr-Ollvar mtan XHidwiilni. 

Thi icnipar mts t*** the win wkaBng and n ra w eompfeBed air Ilfta the 
ofci fran tbe elodi id diet dw mper eeta is a ddhofair. Tbs aii|la of the 
Kiapor milt be itMp Id kwere du cake {alUng from IL 

travel of the drun. Also, with some qokkly daealfylDg oateiiila the deed 
blank prior to filtration can well be extended ao that the compartnieat 
atarta nltcring at tbe lowtst point of travel. 

Thera are otiier polnla to the operadoo of Oliver filtan anch ea luoslng 
over the drum wfam hot or volatlto llquora are faendled. Installing oon- 
denaera on dry vaemm line to uive doty 00 vaodnra puma etc., btit after 
once fixing three condldnns the medilne operatei atitntneorefiy. Peitodk; 
Inspection la req uir ed only to Inme mnehimlcil operadonf Hand la flow- 
ing to the filter tanlt mt the ehrlty Is mrintaued end dttcfaargtog li 
conuMBte. 

.layoot— The layoot for tbe OBver filter doeefy panOela the layout 
for dw vac uu m leaf fflter, at kaat In Its aoeesBoiy equlpcDenL The dmer- 
floca fa acc ea eory tmlla Has to die tact that there u a continnom kiad fadiBr 
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ffiti pBllodlc tiH alarlr lotCTflli 10 indi^idml tinlfm fti |)b 

MfmTW for ttwi MiQB diUr or hooifr Drodoctlfiiu 

Tlifi liyoiit Tuinim tlie mnvbdwdoQe. Tbero li the ilmple 
UTUigaDfizit for itnl^ dewiterlog of caSd Uqnon, a m n i rtur a tnp or 
enn^atir for dcwitEiiiig hot UquoTf, Mpuite RcdYeiB fOT wiifaliig ifae’ 


CBkB fnm cold UonotB a moliUira trap when h i ^lh ig hot inatBrlBl. 
further n 


wwrfHW bj wfaBdur dry or net raennm l y it e m ii 


Bach cue b 

wniplnywL 

Tw filter nmit be let op eo u to hare a free drain for anflltered 
Uq^ at e^ of nm and for naahlng down of machine. Thera ihould be 
auBdent ‘h*>^iimf>tn pnirlded to lift out the dmni ihotild it need orex^ 
irttHny at anj The b preferalfie where auflkient room b 

piufiwd for the ararawnrica doae to & filter, u obeervatioo eontral on 
■hnwbf be f n n f en f gfTf » i iiin w y itaflng filter. 

The nmterlal to be filtered nmat flow freefy to the mariiino with a 
Tnlntmwm n timher of tuxu, ah eSxiwa eliminated and ^bMltnted with 
phxiBed teea or craaMi. 
maot^ ahonld be handy 
Aghation b pro r ln ed 



roc kin g plow la generally the moat effldent. liquor bfel^cin be 
tnalntJnad at 


at any demed bogfat but the oobtrbl ralve mnat be adjuated, 

If the brd b knr, ao that the cumpartm ent re-entering the liquor ia fnlly 
an lauer ged before atarthtf filtration. 

Fior w o rk of dewatering oofy, when ualng the dry fafinim ayitem, foe 
layout coemriaeo one t**^^*"* receiving tank, one dry raenum pomp and 
one for dw filtrate. The latter can be a barometric leg, wfau the 

ebvgtloa of dte raomm r e cei ving tank b at leaat yo feet abora foe point 
of diadwxge of tix filtrate, or a oentrlfugal pump can be uied, provldad 
foe TicQum lecBlvlng b above the pump ao that fone b head 
of i.n fbe v amiuii preunre in eacau of aa in. on foe pu mp . Thb 
hmru graThy flow to ttt pump and enfoba a cmtrlfugal pomp to C3C- 
l^rattfaBfiltnte. If a hot li^iorb bandied, a mobtnra tnp or other means 
of c oriAmdng steam vapor b placed in foe vacunm line to u to 
^B fo nt any predptetfaig in foe dry vacuum punq) and strafai- 

mg or hewdag any of ite parte. 

If tbs wet vtconm system b oaed for dewatering only, foe filtnte line 
b piped diredly to foo wet vaennm pump and the dbfoarge from It b both 
filtoite and ilr. Tlw Nash Eytor Pomp b upedaUy advantageous for 
tbte wt>^ but if foe filtrate b to be delivered to a level higher foan foe 

^ 111 Buzilbrv Uftbg iv^"ip of ordinary centrifugal design b required. 

filtnti^ or, where pmnfaalhb, cold water, la awed to ^ drenk^ 
Uonsr in llm NaahHytor bH steam vapor b condenud even when h a ndlin g 
hte Hquon. Tfab pomp, however, wfll handle foe product even if foe 
vaporu not oondeoaed. 

^9VhBL tmndlfaw Hqaofa, cake of whfch moat be washed, and It b desired 
to Kpatato foe week wash filtrate from foe strong flltrata, two vaomm 

mdm arid two means of eihaoatlng foe Ikraor an r^red, idiep uahiK 

tfaB irj ymaam syitan. To one r ee d v e r u piped foi^ filtrate obtained 




PtOL ft) Biid Bi/--l4yanla al Olhw nttv. 

I ' itam tod waft* on dnk to am mhor, fzon wfakfa te h 

f whtafnri hr t tt Pt ri l npJ jpcntft or ttnmg filtnfii coo bo noflictri la om nemm 

I ood tfai ««uc flltiiii h onoCte, tod iiqr c nwUn i Hnn fai t nolAini trap li 

at tha foot of • baraaaotrlo lag; 

Whfln wufaliiiif tlia cala and uiliig tlia yiat fiamm ijotem two wet 
I vtoftim p ur o p a m nqnind If tfao tuun filtmlie ud wiili cffltMmt m to 

I be enuitod. 

b It tbe esbniit jwmp i an Ofenriio for tbe amoont of flbrata obtained 

1 and an eleetrkallf connected or driven froni dw aanifi motor as tbe namm 

I pomp) tben la but danger of Hqoor beiiw dnwn over into tbe vaamm 

pomp when oaliig the dij vaennm qrateoL Aa a onratirion. howev ar i tbe 
vacuum ned f era on Ofim fittera an provided wlm antnrmflc floats wlikb 

t cot off ^ vacuum inlet wbon tbe Umior rlaea above a ghan Hmlt te tbe 

receiven and thoa pndude all poaaibilily of Ihpmr rotadng tbe vacuum 
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Adjmtigit^Thflre an a immher of adTantagoi In tbe contlintaiia 
Aft e r that are pron ih ie n t and obrlona but probabfy tmnnr^nf j| <hi 
opnitkm. Iti ffflrifnry li abxM endn^ frae of the penonal 
eouaDOn of ue opantor. The knnlflat labonr can ti| ^ten up gieaM ni p* i 
QU the boaiinga of a iknrij nTolfliv filter and watch that diacfaaiga 
bomr d oes no t Jam. He has notUnff to do with the thw of filtration, 
wiui die as t e nt of the waidthig ejeJ^ or mulp tilnring Tslm In order to 
hold podtlTO pren u n during tianatereiioea of Uquora. The onifenBl 
vain does enr^rtfafais for hfan, astoinatkallj, so that Us peraonal effidenev 
la a fa c tor of pniraaUr sen i m portan ce. Gxistancy of prodiKt Is of 
first importance and fo(u>praof opetatlon is ha bert guarantee. 

tabor saving: or u it b better called labor productlvlto, Is pnctkalW a 
m a aiimnn wltoOllvar filteit. Bven a battmj of requlitolM 

than ons man*a *1™ so that a slngje qpentor can filter ind dlsdsuge 
immeise tmuagm. The Uior pnducthl^ Is pnttj close to a maximum 
for it is onlv vdien rceo nrin g the drum that any real lidiar Is involved. 
This is reipURd wheoem die fihar doth Is worn out or plugged im end 
dqiendi upon toe mterisl being handled. Itto^y necesiarj to w this 
emoe a jear or once every two we^ Rdadvdy. however, recov erin g 
the filter is less frequeot thin with any of the inteimlttimt opendng filters. 

Washing the ouce free of sohiblea to the OUver filter la the most unl- 
form of the filters so far diacaaaed. The adm is maintained In its equl- 
CTiiilant oocidltlan more poaldvdy than hi leaf type filters, and dw time 
of wuhing la fixed the arc of rotatkm set for wash filtrate. While It 
may not be possible to completely free the last trace of soluble, and varying 
qumdes of water are r e qulr eo, (tomdlng upon toe porosity of the cake, 
adD. on the average, the washing efludency stands faii^iBat in these filtezi. 

Good diadiain of the mke la vltol to m filter and whenever it is 
oo mp h te for me after cyde It cui be odlan an advantage in favor of 
that Hhar, Thu Is the case In the Ottver, and more, toe discharge Is truly 
autamade. In leaf flltera toe miatar most manipulate the valve for' 
re ve r ie com p itoee d alr--hi tibe Cmver, the unhcnal valve admita the re- 
vem pvenHin widnut any one faandlliig any velvB. Being able to rest the 
•crqier aguhist wire winding on the drum makes Bie woric of tbe 
i«nnprw»ft dr ilmpfy diat of diswigsging the cake from the doth^t doea 
notiwve to posh it awn from the leaf u In kaf flltera. It Is only ^toen 
the tfalcfcxKse of the cskes is trouble ocente In 

dtedargltig tad, u the large najonty of rotary dr^ fllten wortc on 
ifiPr i A ff nnB i fig okes It East ^ in. dfidg It can be safely stated that 
ii podttve at all titnaa. Thoe are lurtancoa whore dm dotli 
fw^rntn^ dog g o d , but tfaew cikBe an examdee of poor adecdon of filter 
elodi rdharmn fa^ opendoo of die mter. 

The ibove advantegea cui be nonaidered obviooa but In dw prlndplo 
of opetadoa there Ika a lundametital advantage of marked im^rtance. 
Tbe fhns of flltfatkm is a variable dqiending on the amount of sub- 
nmrMioB and the rotative meBd. ^Hto toe aubmeigpoe fwiatant, the 
■filterip g period is «l|h an Incnase hi toe rotattve apeed and coo* 

vendy. In there la a balance for eadi matorU whereby 
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mglmum prodnction li ohtifnahia. When oqob aot, the filter then openUai 
within the nmncmlc put of tin filtering enrm Thli fidUtf makee an 
effidbn^ of u p ewtl cn theotnrimHy, hot not pnctlcdlj, poailbla with 
I nlBimlUe nt filttnu Thla adrintage, la Umited to thou Tnaterlala wfakh 
win form caloi of anffldeat riilrwi a for dbdiaige^ but la m iwamre of 
tic ponibllldei of tUa tjpe of muhlne. 

Ohaemtlan of fin work bebg done la a remdrement In any filter. 
Conronlaiit obaerratlan meana luperlo^ In any filter and atirdly thla la 
the caae with oonthmoaB drum fittm The apoied cake on the aacndlng 
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In qin w ibki for good ronlti and r aq ulr o i , tiienfore, a mcuon of operator'i 
eontral tibit noold not be nrrnry viifa a oondnmmi macfaisie. lUa 
■me aiuHtkm of fnilty HpplIfiriQn of waiUng water can alao arlae from 
bindHpiatH praeure on atocmaefi. TUa cannot be htmgrf on tbc operator 
or on the dagn of the machfae aafo aaij tbat It fa an rTorinl that makea 
the fTThifif 1 m adf-oontained. 

Applying tile waah water upon tbe cals b bf atomlntian, ao aa to 
anwou dewing water on tbe nrfece of ctia. For manj materfafa 
t£fa meana ^tnw^ng to a mfat fine enon^ to be drifted bj me dian|^ 
from an open wlndM. TUa fa a rnfadlngtion of tin wate^ dvlngme 
odn kaa Mer than fa needed and wetting the mroundingB. Sine cnrtalna 
p c w a nl tbeae diangfala but alao detract fi^ that Important factor of eaqr 
obaemtkn and an ooty a make-afalft w hen re f uaea. 

Adeqmda preeaun nmat be fnalnfinarf qq the and acafa, or 

mat; or other eztnneona dirt often foola the nmafae apoOing the apiaj. 
The dew^ 41 ke wpnj becomea a atnrdj atnam or fa atopptt np oomplmj, 
dltiier of wfakfa fa oootiaiy to the dealgn of the waahlng method. 

Dfacta u g in g the odea bj the Joint action of nvaria d rntnniTBaed air 
and aenper fa eff ec ll fa wheiefer lha cake fa co bennt enongh tor the air 
to Uft it from the filter dbtii. TUn adem an often lacking m tfab 
and, oonaeqaentir, the filter smit be rotated at a need enabling a titiw 
dUs to form. In then caaea lha cuwdtj aoflen 17 the r e du ^ apeed 
andf in aome OMea, b eco me i too nwil to admit tba application of meM 
filtaiB. 

Whan d h c hai g h ig materfafa aro encountered the r e vera e air 

fa gt t higher pnann. It fa good pnetice then to aplnl^ wind 

the win ero^ tiie dnm on doaer cental. Tlie ana oovorod by tbe win 
fa, after a abort dead filter area and benoe the oflactivc ana on the 
dimn fa Tmi htttvmm a dnwfaadc whan conqmrlng thb filter 

whh one uahte kai or no win wfaidlog. 

Ba dthe cfarl|y of flltnte fa often unpoadblB to obtain when the nhpe 
fa anpnHad with two outlet porta onfyr-me nnal daalgn. The filter cloth 
win afiow aolid to pun tfaxongh it at the atart of filtration and the 
tint nnmlngi emmat be aepanted from that obtained later and coom- 
goentiy daiito fa a fimHlnn q{ tJip gt^or doth. 

Inlndudw woti^ metal to metd nrfaoai an anblectod to hard wear. 
Comaloo and enaloa make the on of grottnd dUk wvei poor pnetioB at 
bed. Ilie flat grinding dfakvahe in the Olhar filter fa a dnwbattlnhennt 
fax ila dodgn, 

on the fi Uiall o B of air through the cake to dfadaoe the 
n in if tim fo^e calte fa the ooit?entiooal meana of dewiterhig toe oakei. 

mofaton In Am dfacfaaiged caka, thenfon, compawa faforably 
with the pm a u ro leaf fiksn bat tmfaronbly with compn aa ed edma aa 
obtainad on pfatB and fnme iraaei. Beoemnng the fitter with new doth 
reqnliei nmu f lii g tiie win winding on the dram and the edd filter doth, 
then potting dome new doth ana rewhidlng the dram. In huge flltan 
tide fa a time ♦■kfag Jdb, and aa inch fa a wnaktana in the doalgii of the 
filter. 


THE OLIVER FILTER 


In tbe tuotl (ferign, tfae marimnm 
nn. TUi mans mat in die cvcle on 


[cnce ii ^ per cent of tba 
the dme tt ehren for flliia- 


drum. TUi means m^ indie cjcle only H oitbe time fi given for flltia- 
tlocL For most xmterieli ddi is rnffirient, init for odien mif filter would 
bo more efficient if the Bofamergence were i ncrFa «L 

llie ara obtainsble In the OUar filter k that of the exterior of the 
drum, ^ter area of aoo aq. ft., or more^ requires drums 8 ft, or morcb 
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Fto. fiSj — Oflm Flltsr— Lvio Dowitariog Unit 
To old the dB«fat«floa offset of fllUtlaa olr thniab the si 
pnetktl, whh a Bmitad iwnihw of mstsriJa to moaDt em np isa 
m eontaat with ihs csks. A ifimsgs ii iiQuind, hnoi tbs drl 
wfaleh SIS often hated. 


wmifsaTninilli cfir 
tfao drive OB thsa 


In dhundsr. Floor spaee and head room an required b exceaa of those 
filten wfaerab the filter area la b the form of filter leaves disposed as ooa 
iqtflooa of the drum. 

AppUeatiani^The OUver filter orkdnatzd as an i mpr ov e d filter for 
CTinide It natmaUr iixnd to all mlnlnff mllla sm has been par* 

tMUlarlv BUI 


CTinlde It natmaHy spread to all mining milla sm has been par* 

tMUlarfy auooenftil on on ooneentnies. The cakhnn acehamte b the 
beet sugar bdustry^ b higely bandied on this continuoua filter, Wasbiiig 
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of wood pulp fau been demoDitxitiod a Ug mccea in tlifl paper Indtutiy. 
Fnn flberlqg lolldi of ill deicriptioni, nvo tfaoM In oorroalve, but 
or lUperMtnm Uqooii are heiwlrd by tha Olhrer. Dimcnlt nateriils, 
when thidnened u obtiinal from Doit Thkkenen, an handlccl vltli 
mariud wcttm with tfaoe lOKhinei, 

Summur^Thfi tnmendooi ■ u e c e n qtwhUiihed tbe Oliver filter 
li proof of tne odiptalilUty and pradkaUUty of vaoiuni oontlniuiia fllten. 
CoiTBctloo of mecbuiJcal ■h ort a mil nga In tida filter baa bcoi mdc 
die ba^ for onodKr vacinnn filter, the American Condmaaia, bnt In tlila 
Mfiie of tbe odvantaga of the Olt^ have been lost, oa will be dlacnncd 
fai the followliig dapter. 



Chapter VL 

Secdon II*— American Continuoua Filter. 


Whan the Uoltsd FUEn Corpontlan wM fotiDed, It wu tlia caoiolkk- 
lloii of tho two Ifirihig preomre kaf fittor ; The Kolij Filter 

l^cflB Comiany and tho Sweetliiid Filter PtcH Qanpuij. Thli oomfalis- 
tbn reduced compo UU on end mde p'*"***^ the better dlebibatton ud 
■lee of tfacee fllten. The coo^etltar now wm the Oliver Contlnooai 
Filter Compel^. The Ottver filtor, bebig a co mi nno UB moddnei hul the 
l^p on the faxniatilal fidd when conttmioaB fllten were applicable. The 
American ContbiuoiiB Filter la I3at o a i thmoua filter pnt oat oj the United 
FUtera Corpontloa to competo with the rolaiy drum oootfaniooa flltzn on 
thejntmod of laperlor danm. 

The main them oodermqg the dea|m of the American Oondnuota 
Filter waa to obtain large filter arena wlmout neonaltatliw large 
dnum BO that a fiber area of apprcudmotely aocn aqaare M can be pne- 
tlcnlly ooiiatructed and opereted. The ae rripn a t e d dlik tjpe of laf, 
mounted trenaveiM to m rotating abaft; waa fbo abupleaL mana of 
obtahilog tUa dealrcd end. 

The edvent of the Amotlcan OntfamoDa FUter on the nmrlcet ended 
a loQg atandlng con ir o r enj on tba relative vahn of vae nnm filtndoo 
(wfalai la alwBVi Unritod to Ae tfaooretkml p r eaau ro of the berometer) and 
picaaun flitratwn (wfakh la limite d onfy dj fhe a two g th of tfaa macfafaie 
uacd). The Amert^ Canttnuooa Fiber benamn an Indonemeiit of bon- 
tJnnoua vaemun filtration, and ended tfala controvert. 

^ Ita prindplo of openttlan doa not vary from dwt of tfaa original 
HBcfafaio Itivonted by Moore, jeara ago, or tho p ri n d p le uaed bi lotauv 
dmm fllten. The mechanical irrangement la the only mffemoe, end tfab 
wo bMI talDB up In detail. 

Dedgiu — the tramvonn fcnf made im of ple-afaaped. or ac tor aee- 
tiona, b the main dteoai fai tha deelmi of tma fitter, then a a namher of 
jig^enlooB point! that glva thb maemne the merlta It hai. . 

niat no wire wmdli^ of the doth b required ; SDOod, a aalf>Mfaig 
and adf-grindlng toIvc b taed ; and third, me aepoiato pan conatroedon 
■a the oonSbaln^or tte faidlvldtal bsvea b unique. 

The kavee have for their boaU of ua ia trucUou da oune prindpk u 
nnd In the fitter loavea of the Sweetknd and Kelb flben. In other worda. 
ach indlvldiial aoednn of the Iref b made up of a dnlnege matnber; an 
ondk nlpi^ with a filter cktfa beg enveloping the diafaage member; end, 
aecured to tho outlet nipple, oefa Mter dbc b compeaed of eight or more 
IndMdual aoctor recdona aial b aa«mhkd 1^ dropping tha outlet nlppk 

aai 




nsL Bi5/— nUar Dko or Laf— Ameriam Ccntlliiioat FUtar. 

BkIi Hclnr k tbs kif bu ui onlkt olpo at Ik cmtar wlildi flk Into tniqilnii 
on Ibi ttnUa dwhi Bah eamvooifinff Motor of swrj laf f n n e ri om Hmolr 
liMfi«4y m tUf o imJuu b L The l i faa mqit be true pkoM end tbkefore the 
dnhm liimhar leliHt eon ehuded of rigid neteneL oa groow d vooiL cut non, 
•to The ktoPM ere «efa Mctar befaw hied'ifid w&fa Ik beg deoift 

fUtme and nok tfakedad od the ndkl rarie 
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into ill reccfvfag port loafed on oao of the arin coPertfawr coortnlti, TIn 
■ actor lavei an lUgned bj cJimpi leatrcd it aich nul ■Hgntny rod 
wltibi 

Ai tmnj filter dbes u ire i iq uli cd era dl itri b u tad iloiv the *"■<**«*», 
the faMUridoiI aectm'i In adfi dbe m the Bine ire of rotetim feed Into the 
■me cnllecriTig ooodnlt CoueoDent^, tlie one Tilre roglsten ' ^nnm 
or oompraied ilr to evdi lector mevei7 dtac. 

Bj naklng op the filter clotli M 1 bu open It the outer carred end ind 
I tnmO. hole wfaUi the ondet nipple on iHp tfarenih, hud sewing 

of the cloth to the sector ilBpa la dfanlnated. A W sUppmg the hsg Ofcr 
the drilm|n member the outer edgM ire lipped Oferaadbwl Inpficeby 
1 corred U flfaitt which fita-orer me peripo^. This gr^l^ fedoom me 
hbor r eq uir ed m pottfav oo new filter dooL 

The dnlnage member mtut he rigid ind i trae phnig- For theM 
■pecUddhmB corrugated wood dnhage bauds or cut-fnio members era 
prefenble to wire screen. The need of diese spedflcstlaos ire ipnient 
If the scnpdn dislodging the cske sre to ftmeoao well and not Into 
the doth. 

It li eqoiUj Imp o rta nt that the radhl rods be fwwmil to the ub nd fat 
true iUgnnKnL It b often neoawuy to BUgfadj bend them inna to ditafai 
thb lUgnment ud then spot weld them m piue lo u to se cur e than. 
Apropoe of t^ It shoola be noted thit onlj nmll wieudNS ihonld be 
OKd to buk ofif ^ nuts that hold down tibe peripheral iHgnfay cbnqw. 
If a nut nuts to the shift a kmg^smdbd wrench ncofiaa enw^ 
fererm to biedc the wdd it 6 u dbm of the rod. Wesemng the rod b a 
maiiTcd) after the b installed and w orhlu g. 

when aMsmbllng the leaves In the disc the outlet nipple fcMa on a 
— Iity Thb b geoeralhr loft rubber and fiiete b no tbit 

the daxnpa be up more than win insure pepper seating of the nlppb 
on the gidcet. 

Tim flhnta g^v t n l f register whfa a cored fairing In w hi c h b fan- 
ooiponted the bearing for the shaft at the valve eno, and the ratatlng 
tnamto» of the vihe. The bdter b fitted whfa a reoeindde Interiul cooe 
sleeve. Thb b drilled to re^ater with the tsmilnab of the aaidii l t a The 
BtitlDOUT nwnhmr of flu vdvt b 1 cooe to fit the bderlor of the sleeve 
of the rotating member. TbuM parta fit In a m an ner very ifanflu to the 
Mandard {dog code. Tin stathmary part ta ported with prov b lon to catdi 
filtrate, to t vp"** wash water ud to amt mmpwinH sJr, An adiB- 
fjntfl port to vent the air b very servleeabb If the fitter doth 

b tight iiid te^ to deftiiw too slowly. The two airfacB of the cous are 
kept in self'grlndlng coatact by a buafj spring lo cate d fairi de on a oenbil 
Pieanrebtfana even ifl over and ai^weub taken up antomitkalty 
by the t*nrinti of the Biwhw> 'nda valve b one of the best and mart 
aervleesbk features of thb ffltar, 

The. container In w hi c h the dbes rotate b uniqu e In ha design. Note 
dnt cake bbdlt on verthxl aurfacm and pcuvbkm murt be nade to lake 
mre of the dbdvge fnin the adjacent leavea. " The required epace be- 
twppn dip fcavps |a oWned h7 miHng i^iaimtp iprnm pm for 



